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A pote from the editor.

This is @ single-topic issue of lovestigations ino Mathematics Educa-
tion. It is devorted exclusively to abstraces and critical commentary of
reports of the National Longitudinal Scudy of Mathematical Abilicies
(NLSMA) . The Advisory Board for IME feels that a review and analysis of
NLSMA reports is timely for three reasons. First, and foremose, we believe
that the results are interesting and useful. Many mathematics educators
have not acquired familiariecy with the NLSMA reports simply becsuse of the
sheer mags of the Study. Thirty-two volumes of NLSMA materials were pub-
lished. This quancity of material about & historically interesting era
in mathematical curriculum development has kept many individuals from a
careful, critical perusal of the volumea. No document other than ehis
issue of IME provides the reader a decailed, critical summary of the re-
sules oF the NLSMA scudies.

Second, assegssment at both national and state levels is a major
activity and interest of the educational community today. NLSMA was the
first lucrge-scale testing program in mathematics education in the United
States. Although NLSMA was not concertned primarily wiech agssessment, we
suggest that the experience with NISMA should offer valuablie lessons for
those concerned with agsessment. NLSMA had to identify and specify vari-
ables and objectives. Testing instrumenta were selected or coustructed.
Sampling techniques were developed and statistical procedures were
selected. Mountains of data were processed and reports prepared. We
opine that much is to be learned from the NISMA experience that is directly
applicable for individuals designing and conducting large-scale assesg-
ments., Clearly, NLSMA was not designed exclusively as an evaluation pro-
jects byt encompassed many other research goals. And you will dilacover as
you read that the abstractors 4o question many aspects of RLSMA; some
NLSMA processes and materials are identifled as not svitable for immediate
applicability. The point is that the mathematics educarion commuunity
should learn from this experience and apply this learning to current, re-
lated tasks. We remark that the abstractors have done an excellent job
of identifying some of the perils and picfalls in such studies.

Finally, NLSMA evolved in such a way that it served to raise
questions and to identify problems for researchers in mathematics educa-
tion. Many of the problems need to be followed up to the peint of develaop-
ing more precise research-~based answers for curricular developers and
mathematics teachers. We think this is one of the more powerful products
of WLSMA. ®esearchers should accept the challenge of examining carefully
the interesting instructional and curriculsr quesctions that are imbedded
within the NILSMA studies.

We are pleased with the enthusiastic response we received from
the abstractors for this valume. They shared the perception of the
Advisory Board that a review of the NLSMA reports was both timely anpd
appropriate. We followed the ususl policy of IME in giving direceions co
the abstractors; namely, that we would not change the sybstance of their
abstracts or commeéntary. We did deviate in one way from the usuval pro-
cedures for selecting abstractors. The quantlity of material for the X-,
Y-, and Z-Populations was simply too much for us to feel comforcable in
tequesting a single person for a review. Consequently, we asked teams of
individuals in each of three institutions to prepare the abatracts for

iit
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these three population groups. Abstracts were invited from individuals
who had no previous connections with NLSMA.

In an {ntroduction, E. G. Begle, Director wi HLSMA, gives s brief
overview of the aims and goals of NLSMA. Then the abstracts of ten major
studles are presented. The final section of this issue of IME Gives =
brief aunotation of the contents of each of the 32 published NLSMA reports
and indicates its availability.

We do hope that you find this targeted issue of IME Informative and
ugeful .

Alan R. Osborne
Editor

(o
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THE HNATIORAL LONGITUDINAL STUDY OF MATHEMATICAL ABILITIES

The School Mathematics Study Group was organized in 1958 and, during
the summer of that year, prepared detailed outlines of secondary acheol
sample textbooks for grades 7-12. puring the following summer preliminary
versions of texts for grades 7, 9, 10, 1l and 12 were completed and were
pilot tested during the following academic year. During the summer of 1960
feedback from the pilot teating was uged in revising these texta (and
completing the preliminary version of the eighth grade text). The reviaed
texta were made available as of Septemher 1, 1960 for any schools that
2ished to use them. Also during the summer of 1960, vork began on the
preparation of texts for grades 4, 5, and 6.

The SMSG Advisory Board felt that it was very important that a care-
ful evaluation of the effectiveness of these texts be carried out. The
Educational Teating Service was commissioned to conduct this evaluation
and did so during the 196C-61 academic year. Students uaing traditional
texts were compared with atudents using SMSG texts. At the end of the
year two tests were adminiatered at each grade level. Ome waa a widely
used standardized ETS test, which was of course slanted toward the tradi-
tiomal curriculum. The other was a test comstructed by SMSG which empha-
sized the particular topics in these texts that were not included in
traditional texts.

The results of this evaluation were not unexpected. Students using
traditional texts did slightly better on the traditional testa while atu-
dents using the SMSG texts did better on the SMSG testa.

This demonstrated that the SMSG texts were not inflicting any aerioua
hatm on the atudents uaing them and that these atudenta were lesarning new
ideas which might turn out to be useful to them. Unfortunately this eval-
uation provided no further useful information. In particular it provided
no guidance aa to how either traditicnal texta or the SMSG rexts might be
improved. In retrospect it became clear that the global kind of teata
used in thia evaluation, each providing a single acore for each student,
were of only marginal usefulness in curriculum development. What waa
needed instead was a battery of diagnoatic teata, each devoted to a Iimited
aspect of the mathematics curriculum 5o that the aucceasea and failures
of a particular text could be analyzed in detail.

Accordingly plans were immediately drawn up for a careful study of
the erfects of various kinds of mathematics texts on the learning of
mathematics, a atudy which would utilize diagnoastic rather than global
measures of student schievement and which would be longitudinal, following
atudenta for five years, in order to detect long term as well as short
term effeces.

This study was called the National Longitudinal Study of Mathematical
Abilitiea (NLSMA). During the 1961-62 academic year, a panel of distin-
guiahed mathematiciana, mathematics educatora, mathematica teachera, and
peychologiats cutlined plama for the study and developed the initial bat-
tery of teats. At the same time a large number of elementary and junior
and aenior high achoola ware recruited to participate in the study. Theae
achoola, while not forming a croaa aection of the U.8. achool aystem, did
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have a2 wide geographical distribution and planned to use in the 1962-63
academic year a wide variety, hoth modern and ¢onventional, of mathematical
texts. Specifically, fourth grade (K-Population), saventh grade (¥-Popu-
lation}, and tenth grade (Z-Population) classes were recruited. Well over
100,000 students completed the initial battery of tests in September of 1962.

All of the participating schools were informed that this was a natur-
alistic rather than a laboratory study. SMSC exerted no influence on the
choice of textbooks by any of the participating schools, provided no con-
sultant services to any of these schools and provided no free materials to
those schools using SMSG texts.

The overall plan for WLSMA called for the gatheving of a great deal
of information about each of the students involved in the study. It was
generally believed that success in mathematics depended not only on the
students' cogunitive abilities but also om various affective variables such
as attitudes toward mathematics, self-concept, etc. It was also believed
that guccess in mathematics depended to some extent on characteristice of
the students’ teachers and on the socio-economic status of the school and
community. Consequent}y, extensive information on all of these variables
wag gathered during the course of the study.

Data were collected in two way$s. An extensive battery of testes was
administered to each student at the beginning and at the end of each of
the five gchool years (three in the case of the Z-Population students).
A lengthy questionnaire was filled out by mest of the teachers involved
in the first three years of the study. Other questiomnalires were filleg
out by the administrators of the schools involved in the study.

The battery of tests administered to the students covered 2 substan-
tial number of mathematical topics and in addition measured a wide variety
of cognitive abilities and also measured a number of affective variables,

Guidance in the selection of the cognitive and affective psychologi-
cal variables to be included in the study was provided bv & number of
distinguished paychologists, some of them members of the steering panel
and others serving as consultants. Guidance on the selection of mathe-
matical topics to be studied was provided by a confereunce held in
September 1963 which brought together a total of 38 mathematicians,
mathematics teachers, mathematics educatora and users of mathematics.

Although a few standardized mathematics tests were used during the
course of the five years of the study, most of the tests were constructed
gpecifically for this studv., The standard pavadigm used In the comstruc~
tion of these tests was the following:

Number System Ceometry Algebra
Computation
Comprehension
Application
Analysis
2
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The rows in the diagram above indicate different cognitive levela at
which the atudenta could be expected to perform. The Earther down one
movea in thia matrix, the more complex are the coguitive behaviora re-
quired to function satiafactorily. A more detailed apecification of each
of theae cognitive levela ia the following:

1. Computation - Items deaigned to require straightforward manipu-
lation of problem elements according to rules the aubjecta pre-
gumably have learned. Emphasis ia upon performing operatioma,
not upon deciding which operationa are appropriate.

2. Comprehenaion - Itema deaigned to require higher recall of con-
cepta and generalizationa or tranaforation of problem elementa
from one mode to another. Emphasia is upon demomatrating under-
standing of concepta and their relationships, not upon uaing
concepts to produce a solution.

3. Application - Itema deaigned to require (1) recall of relevant
knowledge, (2) aelection of appropriate operationa, anmd (3}
performance of the uge concepts in a specific context and in a
way he has presumably practiced.

4. Analyais - Items desigmed to require a mon-routine application
of concepts,

For each test seasion and for each population aeparately the column
headings were sub-divided and more closely specified so as to be appropri-
ate to the normal content of the curriculum for the relevant year. Then
certain cells in the matrix were aelected (because of time conatrainta
not all cells could be dealt with each year) and a small number of teat
itema apecific to that cognitive level and to that mathemstical topic, but
varying in difficulty, were conatructed and, after pilot teating, were in-
corporated in the battery for that testing period. These “acalea™ pro-
vided very specific information about student achievement with reapect to
specific mathematical topice at specific cognitive levels,

It soon became apparent that the informatiom being collected by HLSMA
would be useful not only in inveatigating the differential effecta of
various kinds of textbocks on student achievement in mathematica but alac
in answering a ltarge mumber of other questiona about varioua aapects of
mathematics education. In the spring of 1965 a second conference, whoae
representativea again formed a broad cross section of the entire mathe-
matice education commumnity, convened to review thege Gueations and to rec-
commend priorities for the analyses of the data. Two major analysea were
carried out after the laat teating session in the apring of 1967,

The first of these produced profiles of student achievement, after
13, previocus achievement, etc., had been factored out, om Four seta of
studenta. Theae sets were defined by textbook used, either the SMSG texts
or a traditional text, aund by the sex of the studemnt. Both main effecta
and interactions were caiculated.

In order to inform the mathematicpl community of the nature and of
the findings of this study a total of 32 reports was preparad. A com
plete list of these reports is provided om page . The first nine of these

3
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reports provide background information. The Eirst three include the actual
test items used for each of the three populations. The next three gescribe
and provide the standaxrd atatistics on the variocus scales included in the
various test batteries. Report No. 7 provides a detsiled discussion of

the development of the tesat batteriea. No. 8 describes the varicus ats-
tistical procedures used in the snalyzing of NLSMA data. Report No. 7
includes the various questionnaires used to collect NLSMA information.

Reports L0 through 18 contsin the achievement profiles ascribable
to textbooks at the various grade levels from & through 12. Reports 21
through 25 sare devoted to the gecond msin analysis of the NLSMA dats, the
effects of individual varisbles on student achievement. The resulta of
these snalyses are summarized in Report No. 26, The remaining NLSMA Re~
ports sre devoted to smaller sanslyses which utilized NLSMA data.

All of the NILSMA data has been preserved. Inquiries concerning utili-

zation oF these gats should be addressed to B. G. Begle, School of Educa-
tion, Stanford University, Stanford, CA 94305,

11




ED 044 283, ED 045 447
PATTERNS OP MATHEMATICS ACHIEVEMENT IN GRADES &, 5, AND 6: X-POPULATION.
Carry, L. Ray; Weaver, J. Fred. MA ort Ma. 10.

PATTERNS OF MATHEMATICS ACHIEVEMENT IN GRADES 7 AND 8: X-POPULATION.
Carry, L. Ray. NLSMA Report Mo. 11.

Expanded Abstract and Analysis Prepared Especially for I.M.E. by Joe Dan
Austin and George W. Bright, Emory University.

1. Purpose
The purpose of Reports No. 10 and No. 1! wae to identify differential
patterns in mathematical achievement that may be ascrtbed to different

textbook series used continucusly either in grades & through 6 or in
grades 7 through 8.

2. Rationale
This is part of a study of the effects on students of various kinds

of mathematics programs.

3. Regearch Design and Procedure

Student achieveuwent was characterized by the 3x4 matrix presented
earlier (see Begle's article in this volume of I.M.E.}. MNon-achievement
variables were verbal and non-verbal abiltty (as covariates) and atrati-
fication (textbook and sex}. Textbook groups were classified a8 conven-
tional or modern. The data unit was the mean score for all pupils io »
school. On each scale, sum and difference scores for boys' and girls’
means for each school were analyzed to test for sex x textbook interac-
tion. Scales that did nor show an interaction were amalyeed through the
sum scores; those that did show an interaction were analyzed separately
for boys and for girls.

1o the analyais for grades 4 through 7 (fall), 317 schools were
classified into six textbook groups---three conventional and three modern.
Pour covariates were used in analyzing student achievement: Lorge-Thorn-
dike verbal, LorgeeThorndike non-verbal, ¢omputation, and structure. In
the analysis for grades 7 (spring) through 8, 198 schools were classtfied
into eight textbook groups---three conventional and five modern. Six co-
variates were used: Lorge-Thorndike verbal, Lorge-Thorndike non-verbal.
whole number structure, multiplication »f fractions, algorithme, and the
Stanford Achievement Test. HWNot all covariates were measured simultanecualy.

&, Findings

Por each grade the following statistics appear in the reports:

- raw dcore means, variances, and standard deviations by text-
book groups on the sum and difference variables (including
covariates)

5
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- correlation matrix £oT sum and difference variables
- results of tests for sex x textbook interaction
- homogeneity of regression tests

After tests for sex x textbook interaction, the following statistics
{with analyses conducted separately by sex when appropriate) are presented:

-~ regression coefficlents: stsndard errors, and t~-statistics for
coefficients

- statistica for regression analysis

eliminated)
- analysis of covariance for contrssts between groups

~ adjusted meang, standardized adjusted means, and conditional
standard errors of standardized adjusted means by textbook
groug

- contrasts of the form Tk-Tl (k#¥1), conditional standard
errors, and t-statistics for the contrasi® (Group Tl was the
SMSG textbook grougp)

- first and second discriminant functions and test criteria for
significance

-~ canonical form of textbook ZTOUup contrasts

For each scale there is a plot of a 90 percent confidence interval for

the atandardized adjusted mean for each textbook gToup. Profiles of each
textbook group are presented for those scales having significant variation
across textbook groups.

Grade &: See Table 1. Groups T2, TS5, T had higher adjusted means
than gtoups Tl, T3, T4 on X102 (boys and girls) and X10L (less pronounced)
but not on X103. X107 (boys and girls) seperated TI, T3, T4 (high) from
T2, Th, T6; and X105 separated Tl, T4 (high) from the others. X109 (boys)
separated T1l, T2, T3 (high) Erom T4, T5. No discriminant analysis was
performed .

Crade 5: See Table 2. Groups T3, TS5, T6 were slightly higher than
Tl, T4 on computation scales. X306 separated TL, T3, T4 (high) €rom T2,
TS, T6; and X308 separated T1, T6 (high) frow T2, T3, T5. On the discrim-
inant anelysis, T2, T3, T5, T6 clustered together, with Tl separated on
the first dimension and T4 separated on the gecond.

13
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Table 1

STATISTICAL SUMMARY FOR GRADE %
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Table 2.

STATISTICAL SUMMARY FOR GRADE 5
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Grade 6: See Table 3. Group T6 (high) separated from all other groups
on X510 and from Tl, T2, T3, T5 (middle) and T4 (low) on X509, X511, and
X522. X523 separated T!, T4 (high) from T2, Té (middle) and T3, TS (low);
and X524 sepavated T1, T3, T4 (high) from T2, T4. X527 separated T6 (high)
from t1, T2 (middle) and T3), T4, T3 (low). Twoe clusters appeared in the
diseriminant analysis: (1) T2, T3, T5, T6 and (2) Ti, T4.

Grade 7 (fall): See Table 4. For X604 - X609, TL, T2, T6 (high)
separated from T3, T4, T5. Tl, T6 (high) separaced from T3, T4, TS on
X601: T2 joitned the high cluster on X611 and X603, with Té dropping to
the low c¢luster on X603. On the discriminant analysis T2, T3, T4, TS
seemed to cluster together, with Tl separated on the first dimension and
T6 separated on the second.

Grade 7 (spring): See Table 5. All five computation scales showed
differences across groups and satisfying homogeneity of regression were
division scales. Tt was postulated that division was not mastered by
grade 7, so these scales were most sensitive to differences across text-
books. On these five scales there was a trend for T3, T6, T8 etc be high
and T4 to be low. X707 separated 75 (high) from T%, T8; and T8 was low
on X721. Discriminant analysis yielded three clusters: (1) 1L, T2, Th,
T5; (2) T3, 76, T7; and (3) T8.

Grade 8 (fall): See Table 6. Group T8 was high on X803, the only
variable free of heterogeneity of regression problems and with significant
differences across groups. No discriminant analysis wae performed since
only three variables showed significant differences across groups.

Grade 8 (spring): See Table 7. Groups T3, T8 (high) separated Ffrom
Tl, T3, T? on X901, X903, X906, and X908, ail computation scales. For
comprehension scales no clear pattern emerged. X909 separated Ti, T2, T%
(high) from T3, TS, T6, T7; X913 separated T!, T4, 75 (high) from T3, T6,
17: and X916 separated T3 {low). VDiscriminant analysis yielded three
clusters: (1) T2, T4; (2) T3, T5, T6, T7, T8; and (3) TL.

5. Interpretations

The results lend support to the conclusion that different patterns
of mathematical achievement were associated with the use of different
textbooks, and "unless the textbook is the causal agent, other factors
which do produce the ifferences also influence textbook choices (Ne¢. 1O,
p- 167)." There is also support for a distinction between the behavioral
levels of computation and comprehension. In general there was a tendency
for scales which were similar in content and behavioral dimensions (e.g.,
number systems comprehension) to ylield similar achievement patterns. The
conjecture that achievement patterns would be similar within the teXtbook
groups of conventional and modern proved to be too simplistic. The dis-
eriminant analyses did, however, provide limited evidence for delineat-
ing textbook clusters.

ERIC 16

Aruitoxt provided by Eic:




Table 3.

STATISTICAL SUMMARY FOR GRADE &
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Bl HZ & %
| 2 53 |28 £
SCALE o g 8 E 3 § 5
A = E =] E w ﬁ
XS508: Rational Humbers Wk | T2,T3,T4,T5,T6 TL
E X509: Multiplication of Fractions G* *% | T4 T1 T2,TS5,.Té
é X510: Multiplication of Decimals %% | Tl T
@ | x511: Division of Fractions 2 * | T4 T1 T2,75,T6
X522: Stanford Achievement Test *% [ T4 T1 T6
= X523: Whole Humber Structure 2 (2 *% ( T2,T3,T4,T5,T6 Tl
-l
2 | %524: Open Sentences - Operations 2 %% | T2, T4 T1 T3
§ %525: Algorithms wx | T2,T3,T5,T6 T1
© | X526: Geometry - Informal Ideas® ** | T2, T3, T4, T5,T6 Tl
&
E
§ ¥527: Eatimating (7) *% | T3,T4,TS T1 T6
5
Pu
-
*p .05 B: boya Modern: T1(SMSG),T3,T4
sokp .01 G: girls Conventional: T2,T5,Té
'geomel:ry scale
1 e
{
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Table 4.

STATISTICAL SUMMARY POR GRADE 7 (PALL)

®geomecry mcale

b

O
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algebra scale
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8 23 |5d 3é
X604: Squares of Humbers *% | T2,T3,T%,T5 Tl
X605: Practions for Regions #% | T2,T3,1%,T5 T1
X606: Regions for Fractions hdd o | TI TG, TS T1
§ X607: Equivalent Practiomal Gr k| T3, T8 T1
Representations
X608: Practions and Number- B o | T2,T3,T%,T5,T6 T1
Line Pointa
0
X609: Humbers - Rational c* * { 12,13, 14,15 T1
X610: Humbers - Whole 1 w* | T2,73,1%,75,T6 T)
X602: Algebra -~ Number Proper- Gk *% | T2,T3,1%,T15,T6 Tl
ties 1
a X601: Letter Puzzles 1 o 1 T2, T3, TH,TS T
E X611: Analysis 1 &% | T2, T3, T4%,T5 T1
g X603: Geometry - Spatial Relations® ok | T3,1%,T5,T6 T1
*p .05 B: boys Modern: T1(SMSG),T3, 1%
*4p 01 G: girls Conventional: T2,T5,T6
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Table 5.

STATISTICAL SUMMARY FOR GRADE 7 (SPRING)

' & § |4
g 8 v g
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Bl Bl . |2 g
a Q -« L)
Uy |y
: z| £5 [8E Es
9 B BZ |5 2
& B2 |58 £
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X701: Subtraction of Decimals Gk
X702: Division of Decimals * | T Tl
X703: Subtraction of Fractions 2
X704: pivision of Fractions 1 * *le
= X705: Conversion to Percent % | T4 T1 T3,T6,T7,T8
5 X705: Conversion to Decimals * | 7% Tl
& X709: Reduction to Lowest Terms Bx *| 76,77 Tl
5 X711l: Subtraction of Whole Numbers Gx# *
&b X712: Division of Whole Numbers 1 *| Tl T&
X717: Addition
%718: Subtraction Bk Ghw *| T1 T2
X719: Multiplication and Divigion Brx Grw
X722: Division of Whole Numbers 2 *1 Tl T7
&l Xx707: Structure of Rationala ** | Tl TS
EJ X708: Rational Numeratiom G*
tl X710: Problem Formulation B*
E X713: Whole Number Numeration
X714: Decimal Notation
©l x721: Structure Bk Grk **| T8 T1
"
-]
g' X715: Directions® * ok | owe| TL TS
*p .05 B: baya Modern: T1{SMSG),T2,T3,
#%p 0L G: girls %, T5

Conventional: T6,%7,T8
dgeometry scale

no aignificant contrasta with Tl
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Table 6.

STATISTICAL SUMMARY FOR GRADE 8 (FALL)
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Table 7.
STATISTICAL SUMMARY FOR GRADE 8 (SPRING)
5
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1 B o e
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3 « 88 |E® X
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=
B | X904: Division of Whole Mumbers 2
5 X906; Conversion to Percents ** | T1 T3,T76,18
8 X907: Gonversion to Decimals
X908; Division of Fractioms 1 Gk * 1Tl T4
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5 X915: Structure of Rationsls Gk ** | T TL
g ¥916: Geometry - Comgtructionsé *) T3 Tl
g X910: Algebra - Number Proper- B*
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w*p .01 G: girls Conventional: T6,T7,T8
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Critical Commentary

Among all studies on mathematfcal achievement, NLSMA stands out as
one of the best planned and erecuted longitudinal investigations to date.
The large number of subjects, the detsiled analysis, the use of schools
as data units, and the multi-year testing procedure are important positive
features of the study. The availability of the NLSMA data for follow-up
investigations is a4 tribute to the careful work of many people.

]

The reports of the X-Populations results, howver, suffer from a lack
of summarization. The reader is overwhelmed by bhundreds of pages of
tables which are presented without adequate help in interpreting the
thousands of statistics. The NLSMA authotrs would seem to be in a better
pesition than the reader to provide an appropriate context Ffor interpre-
tation. 1In particular, although the study is almost certainly toc complex
to permit a concise statement on the differential effects of conventional
and modein textbooks, a clearer indication of trends in schievement pat-
terns across grades is meeded.

A few of the conclusions of the authors seem to be ipadequately justi-
fied. For example, the authors stace that "schools that used comventional
textbooks during the pericd covered by these anslyses tended to produce
pupils gkillful at computation but not high in achievement, relatively,
on measures of comprehension, application, or amalysis (No. 11, p. 164)."
This seews to be an overstatement, since at grades 7 {(spring)-8 the single
application scale and two of the three analysis scales showed no signifi-
cant differences across textbook groups. (One wonders why there were so
few application and analysis scsles.} For the third analysis scale, X715,
both the highest and lowest averages were achieved by "modern" textbook
groups. Of the 15 comprehension scales for grades 7 amd 8, only eight
showed eignificant differences {only two, X707 and X916, were free of
heterogeneity of regression problems). Of these eight the highest ad-
justed mean was achieved by a conventional text three times and by a
modern text five times., IE there were po differences, this is what would
be expected since there were three conventional texts and five modern
texts. However, the lowest adjusted mean for these same scales was
achieved by a conventional text five times and by a modern text three
times. For grades 4-7 {fall) there were three application and four analy-
sis scales. Comnwentional texts scored lowest on three of these seven and
highest on two. of 20 comprehension scales, 19 showed signiflcant d1ffer-
ences. The highest sdjusted mean was achieved by a conventional text
three times and by a modern text 16 times, and the lowest adjusted mean
was achieved by 2 conventional text tem times and by a modern text mine
times. In light of these Eigures, some further justification iz meeded
far the authors' conclusions, at least with respect to the application
apd analysis scales.

Another deficit in the Teport, at lesst from today's perspectlve, is
the limited attemtion given to the relationship between sex snd achieve-
ment. The Sex X textbook interactlon at each grade is an imporant amaly-
gig, but it does neot give any infmation ont the relative achlevement of
boys and girls. All of the analysis of achievement by sex is contained
in appendices (Appendix B im each report). The authors do conclude that
the scales for which the girls did better than boys (adjusted means) tended

15
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to be at a lower level of behavior. At grades &-6, of seven scales fa-
voring girls, six were computation and one was comprehensfion. At grades
4-6, boys outscored girls ovn one computation scale, 15 comprehension
scales, one application scale, and three analysis scales. Oue wonders
whether it is possible to determine the approximate grade at which these
patterns of differences begin to appear.

A minor fnconsistency in the analysis concerns the analysis of con-
trasts with the SMSG textbook group (TLl}. In grades 4-6 separate analyses
were given for boys and for girle when there was a sex x textbook inter-
action. However, for grades 7-8 no separate analysis of the contraets by
sex was made when there was a sex X textbook interaction. The authors’
justiffcation {(e.g., No. 10, p. 153 and No. 11, p. 50) were not entirely
convincing.

Too little fnformation was provided on the distinguishing character-
istics of the different textbook serfes, The analyses are interesting
as they stand, but they would be far more useful L{f contemporary textbooks
could be compared on important characteristics with those appearing in
this study. "Conventional" versus "modern" is too vague a categorization
gcheme to perwmit such a comparison.

Finally, the authors are to be commended for thelr search for addi-
tional covarfates., Since intact groups were used, this search is fmpor-
tant because the validity of the covariate analysis is highly dependent
on correct chofces of covariates., A wide variety of possible additional
covariates was copsidered (Appendix A in both No. 10 and No. 1l1), but
none of these consistently increagsed the percentage of variance explained.

Joe Dan Austin
George W, Bright
Emory University
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ED 084 114, ED 084 115, ED 084 116, Ep 084 117
PATTERNS OF MATHEMATICS ACHLEVEMENT IN GRADES 4, 5, and 6: Y-POPULATION.

Kilpatrick, Jeremy; McLeod, Gordon. NLSMA Report No. 12,

PATTERNS OF MATHEMATLCS ACNIEVEMENT IN GRADE 9: Y-POPULATION. Kilpatrick,
Jeremy; McLeod, Gordon. NLSMA Report Mo. 13.

PATTERNS OF MATHEMATICS ACHIEVEMENT IN GRADE 10: Y-POPULATION. McLeod,
Gordon} Kilpatrick, Jeremy. NLSMA Report No. 14.

PATTERNS OF MATHEMATICS ACHIEVEMENT IN GRADE 11: Y-POPULATION. Kilpatrick,
Jeremy; McLeod, Gordon. NLSMA RePort No. 15.

Expanded Abstract and Analysis Prepsred Especislly for I.M.E. by JSames M.
Sherrill, David ¥. Robitsille, and Douglas T. Owens, Univeraity of
British Columbia.

1. Purpose

NISMA wes undertaken by SMSG as a "long-term study of the effects
on atudenta of vearious kinds of mathematics programs." NLSMA was Ffunded
to “provide information for the further improvement of the school mathe-
matica curriculum, to develop messurea of mathematics achievement more
sensitive to the wide range of putcomes expected from using various cypes
of textbooks, to investigate the nature of mathematics achievement, to
provide informstion for achool persomnel, and to gain experience in oper-
ating s large scale study in order to inform other investigators wishing
to operate similar studies®.

Findings for textbook comparisons in the Y-Population of NISMA are
presented in Reports 12-15. The Y-Population is the middle sequence of
grades ocbserved in NLSMA. Reports 12-15 present information concerning
textbook snaiyses for grades 7 and 8 (vol. 12}, 9 (wol. 13), i0 (vel. 14},
snd 11 (vol. 15).

2. Resecarch DesiEn and Procedures

The data unit for each variable in the Y-Populstion analyses was the
mean score for the students Of a given sex within a particular school
using a particular textbook. In years one and two of NLSMA, inclusion in
the study required that s text had to be used in at least two schools by
at lesst 200 students in grades 7 snd §. During subseguent years, it was
required that a textbook be used in at lesst two schools, by st least ten
students per achool and by st least two atudenta of each gex. To be
eligible a student was required to have used one Of the specified text-
books and to have a complete set of scores For a4 glven year.

Students in the Y-Population were generally higher than average in
mental abllity, mathematics achievement and socio-economic statuas.

The numbar of schools using sach textbook group for each year is
presented in Table 1.

17
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Table 1

Y-Population Textbook Claseifications
and Number of Schools

Textbook Classification

Year Crade (Code/Number of Schools for this Group) Tatal
1 7 Modern (G1/137, G2/26, G3/23, G4/10,
G6/11, G7/9, GB/2) 218
Comventional (G5/36) 36
2 ) Madern (G1/133, G2/25, G3/24, G4/10,
G6/11, G7/9, GB/3) 215
Contventional (G5/39) 39
3 9 Modern (G1/95, G2/45, G3/7, G4/81, G5/6,
G6/23, G7/22) 279
Conventional (G8/14) L4
4 10 Modern (T1/44, T2/14., T3/6, T4/38, T5/42,
T6/6, T7/8, TB/4) 162
Conventionmal (T9/7, T10/11, T11/6, T12/8) iz
5 i$ Modern (TL/32, T2/4, T3/77, T4/18, T6/4) 135
Conventional (T5/1&, T7/5, T8/11) 0

One cautionary remark made at the outset was that KLSMA was an obser-
vational study, not an experiment. The investigators did not draw random
samples of gtudents from existing populations; instead, the populatiom of
students in NLSMA was determined by the willingness and ability of locel
school administrators to obtain groups of students for testing. Further-
more, the NLSMA investigators had mo control over the textbooks that the
students used 8ince guch decisions &re matters of local or state educa-
tional policy.

Since there was no control over initial differences among textbook
groups, multivariate analysis of covariance was chosen aa the main statis-
tical procedure.

The datas units onm each covariate and dependent variable were the
school mean for all eligible boys and the school mean for all eligible
girls. In the analysis, the scores which were actually used were (1)
the sum of the boys' mean and the girla' mean (sum veriable), and (2)
the difference between the boys' mean and the girls’ mean (difference
variable)}. The multivariate analyses of covariance were conducted in
thae following manner:

Step 1: Test for sex X textbook intersctions by using the differ-
ence variables and multiveriate analysis of covariance.

Step 2: Test for textbook differences. In the absence of gex X
textbook interactions, the gum variable form of the dats
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was used for covariates and dependant variables in all the
statistical procedures. In the presence of sex X textbook
interactions, the snalyses were done separately for each
fex.

Step 3: Test for sex differences in those variablea free of sex X
textbook interactions by using the difference variables in
multivariate analysis of covarisnce.

Considerable emphasia was placed on textbook group comparisons.
These were handled by statistically independent contrssts, comparing the
group mean of an SMSG text group (Gl for Yeara 1-3, Tl for Years 4-5)
with the group mean of esch of the other rextbook groups. & E-statistic
was calculated for esch such contrast for each dependent variable having
significant varistion using adjusted mesns. In addition, the following
statistical procedures were used: (1) multivariate stepwise regression
analyses to determine relationships between the vector of covariates and
the vector of dependent variables, (2) univariate F's to determine rels-
tionships between esch dependent variable and the vector of covariates,
(3) multiple discriminsnt anslysis to determine a linear function that
macimally separated the groups with respect to between-group varistiom,
and (4) multiple R for each dependent varisble aince rZ represents the
proportion of variance predicted by the covaristes.

The testing dats were collected using mathematics scales almost all
of which were constructed for the study. The mathematics scales were
classified according to the content of the items and the level of cogni-
tive behavior they required. The three areas of content were number
systems, geometry, and algebra; the four levels of behavior were computas-
tion, comprehension, application and analysis.

The timing of the administration of the variocus tests as well as the
content and cognitive level tested are presented in Table 2.

O

Table 2
Number Systems Geometry Algebra
Computation 15% 2F*% SF 35 5F 58
Comprehension 18§ 2F 38 S5F 58 38 S8 2F 35 58
Application 15 4s 5F 58
Analysis 2F 4F 5§ 2F 38 4F 2F 38 5%
45 SF 53
*Year L, spring
**Year 2, fall
19
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3, FPindings

1.

There were no significant sex X textbook interactions for Years
1-3. Por Years & and 5 there was a significant sex X textbook
interaceion on the algebra-computation ascale. Also for Year 5
there was a significant sex X textbook interaction Eor a
geometry-application scale.

For Year & the two sSexes performed at about the same level on
the algebra-computation scale or else the boys performed
notably better than the gitls for all textbook groups except T9.

Every ote of the dependent variables used in each of Years 1-5
had a significant percentage of its variance predicted by the
corresponding ger of covariates.

Almost all of the variables in all five years contribuced
distinet variance to the multivariate distribution.

Multivariate analyses of covariance indicated significamt
variation in adjusted scores on the dePendent variables among
the 8 groups used in Year 1. An analogous result was obtained
in Years 2-3,

In Years 1-2 of the LS54 contrases, 48 were significane (P < 0.05)
with 26 favoring Gy. 1Im Year 3, 31 of 63 contrasts were siguif-
icant with 25 favoring Gq. In Year 4, 25 of 77 contrasts were
significant with 23 favoring T). In Year 5, 4 of the 14 con-
trasts were significant with 1 favoring Tp.

[ Iuterpretations

Patterns of Achievement

1.

2.

ERIC
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Mathematics achievement is 4 multivariate phenomenon.

In grades 7-9, the cotventionsl textbook groups had similar
achievement pateerus, but thege patterus differed from the

modern texthook r 4ps. In grades 7-10, the mederu textbook
achievement patter.s differed considerably among themselves.

Of the dependent variables free of sex X textbook interactiom
many showed significant sex differences {(grade 7-8, 21 of 27
dependent variables; grade 9, 5 of L1; grade 10, 9 of 13; grade
11, & of 10). 1In all 5 grades the differences which favored
the boys cccurred mainly on the analysis and/or application
scales. The girls were suPerior mainly on some of the computa-
tion scales.
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Profiles of Textbooks

Grades 7-8

1.

A clear conclusion from the study was that, "... students are
more likely to lesrn what they have been taught than something

else.” gEach group performed best ip those areaa streased in
their particular textbooks.

2. The greatest differences among the textbook groups were on
dependent variables dealing with computation.

3. Mo textbook group was shown to be clearly superior in the
higher processes of comprehensiom, application and analysis.
This may be due to insensitivity of the acales uaed or to the
texts themselves,

4. The report did not exemine the question of student ability X
textbook interactions (true for Reports 12-15),

Grade 9

1. NLSMA gtudents who had studied from modern algebra textbooks
did not out-perform NISMA students who had studied from conven-
tional algebra textbooks on the four analysis-level ascales.
None of the groups did very well on the algebra-analysis scale.

2. Many of the differences can be explained by an exsmination of
how the textbeoks trested the topics being teated.

3. The consistent pattern obaerved in grades 7 snd B analyses at
the computational level was not maintained.

4. The differences among the textbook groups declined.

Grade 10

L. The SM5G Geometry textbook group was above aversge on the two
geometry-application scales common to the Y- and Z-Population.

2, The results for the Y-Population geometry textbook compariaon
gshould be viewed as supplements to the corresponding analyses
for the Z-Population (Report 16},

3, The differences among the textbooks continues to decline,

4. No clear separation between the modern and comventional text-
book groups was obaerved,

Grade 11

1, The results of the comparisons that occur in both the ¥- and

O
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2. Many different textbooks were used in Grade 1l.

3. Students' performance on a scale requiring thew to work with
inequalities appeared to be almost directly proportiomal to the
attention given to inequalities in the textbook.

4. Iv both grades 10 and 11, the variation in attention given to.
coordinate geometry in the different textbooks had little
effect om performance on the related scales.

5. The overall performance on the 2nalysis scsles of NLSMA was
poor.

6. As in grades 7-10, the textbook groups differed more on a "lower
process” than om "higher process™ scales, where all did poorly.

7. Finally, the pattern of the differences among the textbooks to
decline continued. The amount of canomical variation accounted
for by the first variate for grades 7-11 was a8 follows: Grade
7 - 64%, Grade 8 - 12%, Grade 9 - 48%, Grade 10 - 527, Grade 11 -
3T,

Critical Commentary

One of the major contributions of NLSMA hae been in operating a
large scale longitudinal seudy in the field of mathematics education; it
probably will serve as a model for future gtudies of this kind. Another
contribution of NLSMA was cthe provision of some support for the hypothesis
that mathematics achievement is a mulrivariate phencmenon.

The results of the textbook comparison analyses are interpreted with
cavtion im Vols. [2-15. This is 28 it should be, bur it ig unfortunate
that stronger interpretations could not have been made. For example,
although special efforts were made to measure differences in the higher
cognitive procesees, no consistent patterns of cextbook differences were
found.

The authors have prefaced each of these volumes with a atatement of
three cautionary remarka. They point out (1) tharc NLSMA was an obaerva-
tional study, not an experiment; hence there was no randomization of aty-
dent or textbook groups; (2) that the analyaes were based on a multi-
variate model of machematices achievement, thereby making the fdentifica-
tion of an overall "winning” or "losing" group irrelevant; (3} that the
textbook comparison analyses were only the firat in a szeriea of NLSMA
analyaea,

A number of concerna about Vols. 12-15, some of thew related eo the
cautionary remarks, should be vaoiced. (1) There waa no control over the
extent of uae of aupplementary textbooka and materiala, although there
waa conaiderable use of such materiala in aome caaea. (2) Daproportion-
ate numbera of achoola ware aelected from certain geographical areaa
(e.g., California) and from among SMSG yaera. For exswple, over 80% of
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the schools in Years 1 and 2 were SMSG schoels. (3) At least one comven-
tional rextbook "group" in a given year was reslly & collection of groups
using different conventionral texts. (4) Although the authors describe a
3x4 mathematical content by cognitive level matrix, few of the twelve
cells were tested in any one year: e.g., only three were tested in Year 1.
For the Y-Population two of the cells were never tested. (5) A very

large number of che t-statiscics was used each year im commection with
textbook group contraste on the dependent variables., This approach in-
creases the likelihood of obtaining spurious results. However, it should
be noted that there were many significant t-values found.

James M. Sherriil

David F. Robicaille

Douglas T. Owens

Universicy of British Columbia
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ED 084 118, Ep 084 119, ED 084 120 .
PATTERNS OF MATHEMATICS ACHIEVEMENT IN GRADE 10: Z-POPULATION. Wilson,
James W. HNISMA Report No. 16.

PATTERNS OF MATHEMATICS ACHIEVEMENT IN GRADE 1l: Z-POPULATION. Wilson,
Jameg W. NISMA Report No. 17.

PATTERNS OF MATHEMATICS ACHIEVEMENT IN GRADE 12: Z-POPULATION. Romberg,
Thomas A; Wilson, James W. NLSWA Report No, 18.

Expanded Abstract and Analysis Prepared Especially for I.M.B. by William
Nibbelink ang Harold Schoen, The University of Iowa.

1. Purpoge

The NiSMA Z-Population Achievement Reports present statistical de-
scriptions and analyses of mathematical achievement as measured by tests
presented in NLSMA Report No. 3. Report No. 16 deals with tenth-grade
geometry; No. 17 deals with eleventh-grade algebra; No. 18 deals with a
variety of fourth-year mathematics offerings deemed to exhibit encugh
coemmon emphases to warrant the construction of tests appropriate to all.
These reports present comparisons of textbook groups and exsminations of
possible interaction effects. Comparisons are based on examining linearly
adjusted mathematics achievement scores, with adjustment covariates in-
¢loding measurements of general mental ability amd prior-to-treatment
measurements of mathematical achievement.

The authors emphasize that any such comparison "is an analysis of
existing, intact groups and any such study is basically correlational.
Patterns of mathematics achievement pelated to textbook usage are re-
ported; whether or not these patterns are textbook effects will remain
only a hypothesis (NLSMA Report No. 16, page 1)."

2, Ratiopale =~ —~ ~ 77 T T

In the early 1960's "experimental textbooks based on the nature and
spirit of modern mathematics were being used widely. Most textbook
publisghers -had not had sufficient time to incorporate the modern mathe-
matics point of view, organizatiom and content” into geometry or second~
year algebra textbooks. "Hence, the experimental textbooks and the com-
ventional textbooks in use provided an interesting contrast. To examine
such contrasts between alternative textbook presentations of mathematics
instruction was one of the goals of NLSMA and a major reason the study
was initiateq (NISMA Report No. 16, page 2; Report No., 17, page 2)."

3. Research Design and Procedures

“Participation in NLSMA was on a voluntary basis. That ie, an
appeal was made to school personnel through state supervisors of wmathe-
matica instruction, professional journals, amd personal correspondence
asking the school persennel to volunteer clagses of geometry students to

2%
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participate in HLSMA for three years--grades 10, 11, apd l2. The only
control NLSMA exercised over these classes was to be able to administer
batteries of tests to these same students through grades 10, 11, and 12.
Classes were requested from all types of curricula. The choice of which
classes to allow NISMA to follow, the mumber of such ciasses, sud any
decisions regarding the instruction of these classes was left completely
to the discretion of the school personmel {NLSMA Report No. 16, page 2).*
Thie initial request yielded an original Z-Populatfon From 215 schools.

School means were used as the units of data for Z-Population text-
book comparisons. For grades 10 and 1l there was concern that boys® and
girls' achievement patterns may be different., It was determined that the
appropriate unit of datz for a given dependent variable would be a sum of
means, gchool mean for girls + school mean for boys (NLSMA Report No.

16, pages 24-25).

To quality for the geometry study a school was required to have at
least 10 students, including at least 2 boys and at least 2 girls, for
whom data on all dependent vartfahles and covariates were reported. Also,
it was required that a single textbook fftting one of the NLSMA classifi-
cations was used. To qualify for the second-year algebra study the same
types of requirements were enforced. To qualify for the fourth-yesr
mathematics study, the requirements on number of students were altered
to aimply “five or more students'”, It should be noted that "a schoel
with 10 students would carry as much weight as one with 300 students.

The school means data units based on fewer students probably were more
sensitive te selection bias--where &4 school selected students to partici-
pate in NISMA, there wa® 2 tendency to choose the more able students
(NLSMA Report No. 16, page 17)."

All geometry and second-year algebra textbooks and some fourth-year
mathematics textbooks were classified a# being either modern, conventional,
or transitiopal and/or modern but quite different. To so classify text-
books "each textbook was examined by members of the NLSMA staff, by mem-
bers of the SMSG Research and Analysis Section, and by consultants to SMSG
— (NLSMA Report No. 16, page 8)\" ~ — — ~~— ~— T Tt T T T oTTTremo— BE—

Schools were agsigned to textbook groups on the basts of which text-
book was in use. *"When a school could meet the minimum criteria for both
a conventfonal and a modern textbook, the data for the conventional text-
book was dropped {(NLSMA Report No, 16, page 13)." This decision was based
on the proposition thet "the nature and spirit of modern mathematice pro-
grams tends to be carried over into classes using conventional textbooks,
while there tends to be less opportunity for transfer of point of view
and spirit from the conventional classes to the modern (NLSMA Report No.
16, page L3}."

Table 1 presents a Further description of Z-Population Textbook
Groups as determined by the procedurea described above.
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Table 1.

Z-POPULATION TEXTBOOK GROUFS

Number of
Schools from

NLSMA Clasgification Group of 215
Text of text as Initially
Group Modern, Identified
Desig- Crade Conventional, Book(s) Used or Brief Descrip- as Z-Pop.
nation Level Transitional tion of Book(s) Usged Schools
cl 10 M GCeometyy: Parts 1 & I1, SMSG, 1962 109
c2 10 M GeometrY with Coordinates, Parts I

5 II, SMSG, 1962 13
G3 10 c Any of 15 texts ligted on Pages

11-12 of WLSMA Report He. 16

{copyrights: 1953-1962) 34
G4 10 M VICSM High School Mathematics, Unit

6, Ceometry, I960; WICSM High

School Mathematics, Course 2, 1965 12
Gl 11 M Intermedigte Mathematics, Parts 1

& 11, SMSG, 1961 62
G2 1l M Modexn AlRebra and Trig.: Structure

and Method, Book 2, Houghton

Mifflin Co., 1963 26
G3 i1 [» Algebra, Book 2, Ginn & Co., 1962 11
G4 1l c Algebra JI: A Modern Course, Chas.

E. Merrill, 1962 7
G5 Il [ Any of 9 second-year algebra texts

listed on pages 13-14 of NLSMA

Report No. 17 {copyrights: 1951~

1962) 17
co 11 T tne of two aecond-year algebra texts

listed on page 14 of NLSMA Report

No. 17 {copyrights: 19562-1965) 8
G7 11 M UICSM High School Mathemgtics, Units

5,7, 8, 9, University of Illinoia

Press, 1960-1961 7
c8 1 M Algebra 11, Addison Wesley, 1962 3
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CGlA

cGlb

CG2

CG3

CGha

CGi4b

CGhc

CG5

12

12

12

12

12

12

12

12

Elementaty Functions, SMSG, 1960, 1961

Any of 14 functioms texts listed on
pages 11-12 of NISMA Report No. 18
{copyrights: 1956-1965)

Any of 14 trigonometry texts listed
on pages 13-14 of NLSMA Report No.
18 (copyrights: 1943-1962)

Any of 6 caleulus texts listed om
page 15 of NISMA Report No. 18
(copyrights: 1955-1965)

Intermediate Mathematicss Parts I
& 11, SMBG, 1961

Any of 5 advanced algebra texts
listed om pages 16-17 of NLSMA
Report No. 18 (copyrights: 1961~
1963)

Any of 12 advanced algebra cexts
1isted on pages 17-18 of NLSMA
Report No. 18 (copyrights: 1954~
1962)

No textbook

36

65

47

17

18

29

21
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The multivariate analysis of covariance (MANCOVA) was the ceatral
statistical technique used to describe the pattern of variation of the
textbook 8roups on the vector of mathematics achievement scores. Other
statistics were used for various reasoms. The statistice tests used for
grades 10 and 1l are listed below in the order in which they were run and
reported: (a) descriptive stacistics including means, common withiw-
group correlations, varisnces, and standard deviations for each textbook
grouvp on each variable; (b) regression analysis to determine the relstiom-
ship between the vector of dependent messures; (c) a multivariste (chi
square) test and a univariate (F-statistic) tesc to check the assumption
of homogeneous regression across groups; (d) MANCOVA; (e) t-statistics of
the contrast of Gl with esch of the other textbook groups for each de-
pendent variable identified in the MANCOVA to have significant sdjusted
variation across textbook groups; (f) standardized sdjusted means Eor each
group for each dependent varisble and graphs of the 90 percemt confidence
band associated with each in order to facilitate comparison; and (g) mul-
tiple discriminsnt analysis to aid in determining those textbook groups
that had similar patterns of performance on the dependent variables. For
each school a mean Eor all boys and a mean for all girls were calculated.
The final data analysis used combined dats for both sexes by gemerating
two new raw scores, the sum and the difference of the boys' and girls'
means. The sum variables were used to compsare the textbook groups, boys
and girls, and the difference variables were used to identify sex x text-
book interactions. For grade 12 the question of sex differences and sex
X textbook interactions was wot pursued.

Restriceing attention to grades 10 and 11, the following tests were
used as covariates:

PZ027, a 43 item Lorge-Thorndike Verbal Test.
P2028, a 58 item Lorge-Thorndike Non-Verbal Teat.
2026, a 40 item algebra test.

2027, a 16 item geometry test.

Z025, a 29 item teat covering number properties, "advanced arithmetic",
radicals, etc.

Z114, a 40 item mathematics imventory which includes scales Z101-2106,
Z112, and Z113; most of which are used as dependent variables
for the grade 10 analyses of achievement.

Z111, a 50 item test, the STEP Mathemstics Test, Form 2B; ETS, Prince-
ton, New Jersey; used as a dependent variable for grade 1O
analysia,

Test scales wned as dependent varisbles for grades 10 and 11 are clsssified
in the next section of this abstract, along with information on mmbers of
iteme and means.

There are two reasons for restricting attention to grades 10 snd i1
at this point. First, including grade 12 would require too much space.
Second, the abstractors tend to agree that "the 12th grade mathematicas

28
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program in this country is so diverse, so variable from school to achool,
that it is extremely difficult to present any analysis of mathematics
performance (NLSMA Report No. 18, page 67)."

4, Pindings

Tests (scslas) used aa depandent varigbles for gradez 10 and 11 are
classified as Ffollows by NLSMA. FEach entry in the matrix below providea
a triplet giving WLSMA test designation; number of items on test; mean
Eor all atudents., Almost all items on these tests were multiple-choice
items with 5 choices per item.

Number Systems Geome try Algebra

2102; 7; 2.45

COMPUTATION 21035 45 2.03
2104; 4; 1.03

2101; 7; 3.44 23015 &4; 2.17 Z305; 15; 7.86

COMFREHENS ION 2308; 6; 3.43 23075 7; 2.96

2309; 6; 1.99

Z106; 8; 3.97
APPLICATION
Z302; 6; 3.19
23043 4; 2.40
ANALYS1S 2310; 5; 1.89 2303; 115 2.42 2306; 15; 3.23

{Any reader who 18 interested in examining the Z-Population results care-
Eully is stromgly encouraged to study these tests as Presented in NLSMA
Report Nos. 3 and 6.)

Table 2 displays standsrdized mesns Eor covariates and standardized
adjusted means for dependent variables for grades L0 and ll. OF all co-
variastes, only Z027 for grade 10 failed to show differences belween groups
at a .0l level. This may be related to the fact that the mean for 2027
over all students was low, 5.47 for 16 multiple choice items (NLSMA
Report No. 6, page 17).
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Table 2.

STANDARDIZED MEANS FOR INDEPENDENT VARIABLES (COVARIATES) AND
STANDARDIZED ADJUSTED MEANS FOR DEPENDENT VARIABLES FOR GRADES 10 AND 11

Group Standardized Mesn on Covariate Standsrdized Adiusted Mesn ou Deperdent Variable
(Grade) TPZ027 Pz028 2026 2027 z025 zZil4 z111  Z106_z105 z102 Z10l Z104 z103 zill_ _ _ _ _ _ _ _ _ _
Z302 2304 Z308 Z305 Z307 Z306 Z309 Z310 z301 2303
Gr(L) 47.76 47.64 48.42 49.39 49 35 56.0 56.9 44.6 #4.2 48.2 48.9 48.9
G2(10) 52,20 51.21 50.53 52.74 51.74 42.7 49.8 44.9 50.0 54.4 61.3 50.3
GI(10)  45.22 44.90 43,02 47.77 41.47 59.8 53.2 46.7 #4.7 50.2 39.3 51.9
6a(10)  54.81 56.47 58.03 50.09 57.46 41.6 40.1 64.0 61.2 47,1 50.5 48.9
ok *oke ok *k wk  kk wk kk e
Gi{Lll) 55.64 54.83 56.26 55.24 57.66 56.51 55.02 $3.6 55.4 49.3 53,5 53.8 49.1 52.1 51.2 48.1 52,2
G2(11)  52.45 50.03 50.71 53.0% 50.31 51.45 51.32 58.3 55.9 55.6 58.9 56.7 53.6 54.3 52,0 50.5 50.4
G3(11)  44.64 41.65 38,41 45,34 35.65 39.32 41.49  47.8 50L.4 47.9 54.3 45.6 48.7 42.4 49.9 55.8 48.0
GA(LL)Y  46.62 48.62 44.18 49.49 42.78 45.64 48.43 51,1 48.1 54.8 54.3 49.5 46,3 52.3 52.1 56.5 48.0
G5(11)  45.63 43.95 41,93 46.36 40.79 44.66 46,09 44.4 49.1 52.3 52.1 38.4 49.4 45.2 52.3 53,1 49.6
G6(11)  48.86 49.58 53.56 49.97 53.63 51.82 48.47  55.4 48.6 48.2 40.6 50.1 46.8 52.9 49.2 49.2 54,1
G7(11)  60.21 65.25 66.898 57.58 66.99 64.46 62.77 28.5 40.9 45.3 40.9 53,9 57.6 51.8 48.5 40.4 48.6
G8(11)  45.94 46.19 49.08 43.06 52.19 47.15 46.37 50.9 50.5 46.5 45.8 51.9 48,5 49.0 44.9 46.2 49.1
ok dede ek dede dede ekt ekt dek gk ke Ak

*differences between

*kdifferences between

groupa for grade level asre atatistically significent (p

groups foy grade level sre statistically significent (p

.05) on test named above.

.01) on test named above.




In both gradea 10 and 11 the hypothesla of homogeneity of regreaaion
was teated uaing school means aa data units for two textbook groups only,
aince the other groupa were amaller than the total number of variablea.
The hypothesia of homogeneity of regression vas found tenable on all de-
pendent variables except Z102 and Z106 for tenth-grade girla, 2302 for
eleventh- grade boys, and 2306 for eleventh-grade girla. "This hetero-
geneity limite the interpretation of the reaulta on the two variablea but
appeared to be the result of baaically uynstable regression surfacea in
the two amaller groups as a result of the small number of data cases
(NLSMA Report No. 16, page 38)." In addition, in grade 11 the heteroge-
neity is not “consistent across both sexes (NLSMA Report No. 18, page 19)."

Por grade 10 "significant sex differences were found on five of the
aeven dependent variables. The boys scored higher in each case.® "Theae
resulta are in line with a trend found ln other NISMA Reporta For boya to
ahow auperior performance on the higher cognitive levela (NLSMA Report
No. 16, page 78)." Por grade 11, the differences Favored the girla for
algebra acalea (comprehension level) and Eavored the boys for the geo-
metry and numeration scales (application and analysia levela).

5. Interpretations

Concerning sex dif ferences, NLSMA asuthora state that “Interpretation
and comment on thia pattern will be left to persona involved in the women'a
liberation movement (NLSMA Report No. 17, page 95)."

Concerning textbook differences in grade 10, "Perhaps the moat signif-
icant finding ia that the SMSG Geometry textbook group (a modern textbook)
and the comventional extbook group ahowed a aimilar pattern of achieve-
ment. The patterna for the other two textbook groupa, both modern, were
distinct and appeared to reflect: in part, content unique to each textbook.
Both the UICSM Geometry and the SMSG Geowetry with Coordinatea textbook
groups performed relatively low on goometry and meaaurement scalea (NLSMA
Report No. 16, page 79)."

Concerning textbook differences in grade 11, "Briefly atated: the
modern textbook group profiles showed auperior performance on all of the
acales while the conventional textbook group profilea were lower inm per-
formance on the number propertiea, inequalitiea, and geometry scalea....
Only a moderate biax is needed...to conclude that for thia set of depen-
dent variables, the modern programs repreaented by the larger textbook
group samplea were superior to the conventional programs. The amaller
textbook groupa may Tepresent programs with particular program reaulta
(NLSMA Report No. L7, pagea 96-97)."

Concerning findings in grade 12, “The analysia of twelfth grade
mathematics curriculum patterna found remarkably similar performance on
the llmited set of dependent variables. Studenta who do not elect mathe-
matics in twelfth grade, however, even though they have completed three
yeara Of mathematica by eleventh grade, were founmd to have much Lower
performance (NLSMA Report No. 18, page 72)."
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Critical Commentary

Clesrly, studies concerned primarily with a unique era and national

mood cannot be duplicated. Thus, suggestions vegarding what might have
been done differently will be few. Instead, a few questions will be
raised, questions intended to help anyone who decides t0 examine the NLSMA
Reports closely to determine the substantive significance of the {indings.

L.
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Is it reasonable to ateribute achievement patterns by the modern
textbook groups to modern mathematics programs for the Z-Population?
Judging from copyright dates for materials, such patterns are de-
rived for children whose schooling was "conventional' £or the moat
part,

What is the "nature and spirit of modern mathematics programs® which
was used to justify considering schools having both modern and con-
ventionsl programs only under the modern claasification (NLSMA

Report Ho. 16, page 13)? 1Is it the same today as in the esrly 1960's?
Could this "nature and spirit" be a set of teaching strategies, per-
haps as old as Socrates, which over time experiences a series of
rebirths?

Why did so few schools offering conventional mathematics courses

agree pg participate In the NISMA Z-Population Study? (Omly 34
schools comprised the conventional geometry group, compared to 134
schools comprising the modern group.) Was the appeal perhapa con-
ducted in a manner which made participation more attractive to schools
satisfying the conditions for the modern clasaification? Waa the
appeal maje with egual force to members of a repregentative aample

of gchools in the United States? (See NLSMA Report No. 16. page 2.)

Were teachers n modern and conventional schoola treated differen
tially? (See “ISMA Report No. 16, pages ix-x.) Was there a posaible
“effect of d:fferential treatment" which influenced teachers and/or
students, o did teachers for one group receive more in-service guid-
ance than :or the other?

With highly unequal numbers across groups, how much effect 4id the
violarion of assumptions for MANCOVA have on the reported vutcomea?
(See the "Findings" section of this abstract.)

For the fourth year, SMSG groups had a higher ratio of boya to girls
than non-SMS5G groups for both functions coursea and advanced algebra
courves (NLSMA Report No. 18, page 9). In both cases, such differ-
ences in boy-girl ratios are statistically significant (p<.05; Chi-
Square}. For all mathematics couraes presented by Report Noa. 16,
17, ard 18, data which allowed for making this obaervation were pre-
sente:. only for functions and advanced algebra. Ia thia pattern a
general gpne for the Z-Population textbook groups? If so, ia it a
significant threat to the validity of the results when school means
for dependent variables were calculated by vaing mean for boya + mesn
for girla?
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For the fourth yesrs the number of students considered per achool is
considerably less for the conventionsl clasgificacion than for the
modern (14.5 per school vs, 21.1 par school). Does this Suggest thac
conmventional schools tended o be eicher small or less copmicted to
encour#ging scudencs roward pureuing mathematics? Is chis a chreat
to validity ahich zoes beyond the fact chac modern and conventional
schools tended to be drawn from different geographic sreas (NLSMA
Report No. 16, page 17; No. 17, page 20; No. 18, page 9}7

Were there stated criteris for the classification of rextbooks (#s
moderns comventionsl, transicionsl, or other) which would allow for
replicacion of the classificeacion Process by others?

Did the relatively shorc teats, often with very low means, grant
enough sensitivity for invescigating a "wide range of puccomes" as
stated in che purposes section of this abscract? With schools used
28 the unics of deces why was an item sampling technique not used?

It is our opinion that the Z-Population Studtes of Achievement sre

limiced mainly co forming s basis for generacing hypoctheses ga scaced in
the purposes of NLSMA, not to resching conclusions. Alas for these hy-

potheses, most may belong t® an ers now apent, regarding both the statua
of mathemarics edycacion in the United Stsctes and the relscive acatus of

the sexes,
HWillism Nibbelink
Harold Schoen
The University of Towa
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NON-IKTELLECTIVE CORRELATES OF UNDER- AND OVERACHIEVEMENT IN GRADES 4
AND 6. Travers, K. J. NLSMA Report No. l9.

Expanded Absersce and Analysis Prepared Especially for I.M.E. by Elizsbeth
Fennema, University of Wisconsin - Madison.

1. Purpose

To seek evidence of the relationships of the Following chree sets of
variables to under- snd overachievement: (1) pupils' atticudes and back-
grounds; (2) teachers' opinions apd backgrounds; and (3) school character-
istics of curriculum (cextbook used) and school-community data (sdmin-
iserative and socio-economic).

2. Rationale

Since achievement is the produce of the interaction of the atudent
with the teacher and school, it i3 essential €0 have knowledge of how
teachers, schools, and puplls interact, in order to understand whac is
entailed in the learning of mathematics. The study reported in this vol-

ume was of an exploratory nature to gain scme understanding of thia
interaction.

3. Research Design and Proccdure

A. ldentification of Under- or Overachievement

Under- and overachievers were identified through the Following
steps: (1) Four predicror varisbles which sampled determinancs of
mathematics achlevement were selected. These were the Verbal and
Hon-Verbal batteries of the Lorge-Thorndike Intelligence Test, a
Computacion Scale (2 composite of 3 NLSMA Scales), and a Structure
of Mathematics Scale (& composite of 2 NLSMA Scales). (2) A re-
gresaion estimate oF the “erue” prediceor variable scores was Ob-
tained by taking inee account the unreliabilicy of the measuring
inscruments. (3) Obrained achievement scores (from the STEF Mathe-
matics Test, Year I, and Stanford Achievement Test, Year IT1I) were
regressed onto the predictor varisbles. (4) Predicted scores were
computed for the end of Year I and Year IIL. (5) Discrepsncy scorea
were cbtained for each student For each year by subtracting wutsined
score from predicted score. An over- or underachiever waa defined
as one whose discrepancy gcore was more than one standard error of
estimate above or below the regression line.

B. Subjects

Students were drawn from the X-Populatlon of the NLSMA atudy and
consisted of those arudents who were using the SMSC textbook (Modern)
or the Hole, Rineharc and Winston textbook (Conventional). Results
from cesting in the fourth grade (Year 1) and sixch grade (Year III)
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were reported by sex sand text, Students were drawn from 57 schools
with about 375 teachers (N = 3,527).

C. lndependent Variables

The independent variables were pupil, tescher, and school char-
scteristica. The relationships between each independent varisble and
uander- Or overachievement were explored somewhat differently.

Pupils' attitudes, performance on cognitive scales and background
measures were collected. Actitudes messured were: Arithmetic va.
Non-arithmetic, Arithmetic Fun va. Drill, Pro-srithmetic Composite,
Arithmetic Essy vs. Hard, Actusl Arithmetic Self-concept, Ideal
Arittumetic Self-concept, Orderliness, Measiness, Facilitsting Anxiety,
and Debilitating Anxiety. Alphs velisbilities, teat-reteat correls-
tions from Yesr 1 to Yesr III, snd descriptive atatistics were pre-
sented for the total group and by sex snd text (Modern or Conven-
tionsl}. Changes in performsuce on esch sacale from Yesr I to Yeasr
III by esch #¢x snd esch text group were indicated by means, standsrd
deviations snd differences. The cognitive messures used were the
same 88 the Predictor varisbles (Verbal, Non-Verbsl, Structure and
Computation acales). The pupil background messures snslyzed were
Sex, Family Bresdwinner, Education of Parents, Occupation of Parents,
Twin or Triplet, and other lasngusge spoken at home. Chi square teatas,
simple regression snalyses, and stepwise regression snslyses were the
atatistical technigues used to explore the relacionships between pupil
messures sand under- or overschievement.

Teacher characteristica collected were background (professional
snd training, etc.) sud messures of certsin sttitudes. Attitudes
messured by the NLSMA Tescher Opinion Questionnsire were: Theoregi-
cal Orientation, Concern for Students, Involvement in Teaching, Nom-
suthoritarisn, Like va., Pislike, Creative va. Rote, and Need for
Approval. Mesns and standard deveistions for Modern and Conventional
teachera were also classified according to sttitude level from low
te high. Mesn pupil residusl schievement scores were computed for
each tescher ysing the Verbal, Non-Verbal, Computation, snd Structured
predictors. Tesachers were then classified on the basis of mesn atu-
dent residusl schievement scores as high, mid, or low effective, and
the sttitudes which helped discriminate betwesn these groups of
teachers were identified by mulciple discriminsnt anslyses. Exten-
sion snalysis techniques were also used to generste rotated factor
matrices for background information snd sttitudes.

pats for participsting schoola were gathered by using the NLSMA
Schocl-Community Questionnsire. The items on this queationnaire
wvere clssaified into the following general categories: General Ad-
ministration, Mathematics TInstruction, snd Socio-Economic Factors.
Contingency tables were constructed which showed the associstion of
these categories with the over- snd underachievers. Significant
relationships were reported.
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Find ings
Findloge were summarized by verieble srudied.

A. Pupile. Chenges in ettitudes were more pronocunced with the Con-
ventional group then with the Modern group. The Conventional group
reported more positive attitude chenges in view towerds mathematice.
The Modern group exhibited @ decresse in self-concept. All groups
showed declines in Paciliteting Anxiety: Modern girle showed o
marked increese in Debiliteting Anxiety while the Comventionsl boye
showed @ decresss in Debiliteting Anxiety. The intercorreletions of
the Verbsl end Non-Verbsl cognitive eceles renged from .41 to .66.
The Structure Scele correleted lowest (eround .3) with the other
cognitive measures, vhile the stenderdized tests intercorrsleted
highest.

The regression enelyees indiceted thet even with four predictors,
the multiple correletion with schievement wee only moderste: The
Bete Welghte were 577 for Computetion et the end of Yesr 1 end .690
for Structure ot the end of Yesr 111. The predictors sccounted for
roughly helf of verience in the criterie. PFor the STEF Test (etend-
srdized criterion measure, Yesr 1) the Lorge~Thorndike Verbal Test
was the best eingle predictor {r = .293). For the Stenford Test
{etanderdized criterion messure, Yesr 111}, the Computetion Scele
wes #lightly better then the Lorge-Thorndike Verbel Zcele (r's = ,275
and . 149 respectively). The Structure Scele provided little predic-
tive power for eny criteris. There wee o leck of egreement of cles-
sifying studente #e under- or overechievers on the beele of the
three criterion references. The interpreteation of the atepwise re-
gressicn snelyses indiceted thet no silngle sttitude or set of etti-
tudes accounted for much of the varietion in the residusl echieve-
ment #cores which hed been computed from the regreseion coefflclents
for each group. With respect to over- snd underachievers, many more
significent relstionships with ettitudes were found for Year Il1
then for Yesr 1. Trends in the dete were generally in the direction
one would expect, 1.e., studente who preferred erithmetic over other
subjecte were frequently found ee overachievers. Trende in the rele-
tionship between puplil! background messures end over- end under-
achievement were o8 expected, i.e., children of "white collar” work-
ers were mote @pt to be oyerachievers then children of “blue coller™
workers.

B. Teschers. Teschers cleseified o8 Modern tended to heve higher
scores on seversl attitude sceles. When tescher effectivences wes
measured by computing meen residuel ecores for puplle using the four
predictors, grest verisbility between teschers wes found ae well oo
grest variebility within e teecher sccording to which echievement
messure wad used.

C. Bchoole. Significent reletionshipe were found between many
echaol verisbles end the three schievemeut messures. No one echieve-
ment acele sppesred to exhibit » pattern of relaticnships etrikingly
different than the others. However, the stenderdized tesate tended

to have eslightly fewer reletionshipe to the schocl verisbles then
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did the computation or structure scale. Not all the directions of
the relationshilp were the same for all the scales even though the
relationships were ailgnificant.

5, Interpretations
There were no conclusiona, inferences, implications, or suggestiona

for further research made by the inmvestigator.

Critical Commentary

The comment found above under 5 (Interpretatioms} is an accurate
sumary Of this abatractor's comments about this 329-page volume. The
importance of the toplc under consideration ia well recognlzed and 1a
being continually reinforced a3 we are bombarded by press relesases that
speak of the decline in mathematical achievement scores., The theoreti-
cal rationale of the atudy, while saketchy, 1a adequate, The dealgn of
the atudy including sample, variables, criterion messures, and apalyaea
cannot be faulted except in minor ways. However, thia study as it now
atands has two emjor flawa: (1} The reporting of the data is a0 inade-
quate that interpretation by the reader f2 almost impossaible. Often ta-
bles cannot be Interpreted, e.g., in Table 2.2.1 (entitled 'Change in
Attitude Measure from Grade Pour to Grade &: Modern Teat") Means,
Staudard Devistions and Differences are reported with no indicacion of
what "Difference’ means. Anocther exsmple is 1o Table 4.2.1 {entitled
"Summary of Contingency Tablea of Bchool-Communiity va. Under- and Over-
achievement Groups: Ceneral Administration"). Significant Chi squares
are reported with an "X" but no indication is given of the direction of
the relstionship. Since the author omitted concluding remarks himself,
this lack of adequate data reporting 1a extremely serious. (2) Thers
#re no interpretive reporta by the author. Thia fact, coupled with the
inadequate data reporting, makes this study almost useless. Ths magnitude
of the data makea Interpretation difficult, but certainly an attempt
should have been made to help the reader understand the implicationa of
this study.

One other area 1a flawed seriocusly enough to warrant comment. BSex
is included as a varilable and treated inadequately. The inclusion of all
other variables is justified. At no time 19 any rationale given for in-
cluding sex a3 & variable and date concerning it sre included in a
capricious maniner. Certainly if & varisble is lmportant emough to in-
clude, some reason for its inclusion should be given. Using sex as &
variable without justification tenda to perpetuate the belief that the
aexes differ in cognitive performance.

Elizabeth Fennema
Univeraity of Wiaconsin - Madison
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ED 084 122
CORRELATES OF ATTITUDES TOWARD MATHEMATICS. Crosswhite, F. J. NISMA.

Report Ho. 20.

Expanded Abetrect end Anelyeie Prepered Especielly for I.M.E. by Lewis R.
Aiken, Secred Heert College.

1. Purpose

To examine the resulte of messures of ettitude, eelf-concept, emd
enxiety towerd mathematice obteined during the firet, third end fifth
years of the Netional Longitudinel Study of Mathematicel Abilities
(NLSMA). The focus wee on longitudinel comperisons of ecores on the
sboye veriebles in the subject populstion.

2. Rationale

Although there have been many studies of the role of sffect in mathe-
metice performance, few investigetions have involved the repested messure-
ment of ettitudes over long time parioda. The resesrch deesign of NLSMA
provided such en opportunity.

Thie volume reporte the results of an analysis, conducted during the
sumper of 1971, of the NILSMA affective domein dete. Prelininary forms of
the sffective instrumente were designed in 1958 end edministered to o
netional sample of SMSG end non-SMSG etudents in the fall end epring of
1959-60, Thie initiel work led to the esteblishment of e committee to
study Paychological Pectors in Mathematice Educetion (PPME committee) and
subsequent development of the NLSMA Attitude Inventory in the esrly 1960's
The ten eceles comprieing this inventory include four messures of sttitude
toward methermtice, two messures of self-concept, two messures of anxiety,
end two messures of orderliness. The ettitude, eelf-concept, end enxiety
sceles are printed in Appendixes A, B antd C of the report being sbetrected
Theese ten aceles, plus eight edditionel items, were edminietered in the
fall of Yesr 1 end in the fell of Yesr 3 to the entire NLSMA populetion,
oend in the fall of Yesr 5 to the X- end Y-Populetiona. The PFME committee
conducted @ lerge number of studies involving the ettitude inventory, the
findings of which ere summarized in NLSMA Reporte Noe. 1, 4, 5 and 6. The
Crosewhite invesetigetion reprcecnte a completion of the dete anelyeis whict
wes begun by the PFME committee.

3. Rescarch Design and Procedure

Reletionshipe among the four sttitude scales (Meth va. Non-Math, Math
Fun ve. Dull, Pro-Math Composite, Math Easy vs. Hard), two anxiety sceles
(Feciliteting Anxiety, Debiliteting Anxiety), and two self-concept sceles
(Actusl Math $elf-Concept end Idesl Meth $elf-Concept), three clesses of
schievement verisbles (number syestema, algebrs, geometry) in eddition to
mathematice gredes, and four intelligence verisbles (verbsl clessifice-
tion, vocabulery--verbsl enelogy, mumericel reletionships, pictorisl
snalogy) were examined,
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The sample employed in these analyses was a Eive-percent stratified
random sample of Year & of the NLSMA population. Data from 4953 students
{1655 from the X-Population, 2009 From the Y-Population, and 1289 from
the Z-Populstion) were used in the analyses.

&, Findings

Tables 2.1-2.3 of the report present the intercorrelations amomg the
attitude, self-concept, and anxiety scales in the X-, Y-, and Z-Populatioms.
The intercorrelations are Eairly subscantial and stable across grade
levels, increasing slightly at higher grade levels. All of the correla-
ticns are positive except those Eor the Ideal Self-Comcept and Debilitating
Anxiety Scales.

Tables 2.4-2.6 report the correlations between the eight affective
variables and the four intelligence variables in the three populations.
All of these correlations are relatively small. The correlations of the
eight affective variables with mathemstics achievement scores are given
in Tabies 2.7-2.10. The pattern > correlations suggest a small but sig-
nificant positive relationship between attitude and achievement in
macthematics.

Chapter 2 of this report considers the means on the eight attitude
variables at the various grade levels. The significance of changes in
these means was determined by correlated groups 5 tests. Also, test-re-
test correlations on the attitude variables are given. In general, the
resules of the means analysis indicated that attitudes improved during
elementary school, reached a peak during late elementary or esrly junior-
high school, and steadily declined during the secondary-school years.

An analysis of the means on the self-concept and anxiety variables
revesled moderate decreases in resl and ideal self-concepts, a pronounced
decrease in facilitating anxiety, but an increase in debilitating anxiety
across gride levela. The finding of substantially larger test-retest
correlations on the atcitude variables at the higher grade levels points
to the increasing stability of aterictudea during the high school years.

No sex differences were EFound in these stability coefficients.

Chapter & considers the means, standard deviations, and correlsced
t-gtatistics separately by gex and grade level within each 0f the three
populations. Although the attitude scores of both boys and girls ex-
hibited the rise and Eall pattern noted with the entire population, the
mean score profiles z2eross grade levels were Far Erom identical Eor the
two sexes. In general, there was a greater decline in the mean attitudes
of girls coward the beginning of junior-high school than for boys. The
attitudes of both sexes deteriorated during the secondary school grades,
but the decline was greatsr for girls.

With respect to changes in self-concept and anxiety, the Ideal Self-
Concept pattern across grade levels did not change appreciably Eor giria
but became more negative for boys. Although girls and boys did not differ
significantly in anxiety in the earlier grades, both groups decreased
significantly in Eacilitaring anxiety; this decrease was more severe for
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girls than for boys. Debilitating anxiety scores, however, were stable
across grade levela in the case of boys, but incressed for girlas.

Chapter 5 compares the attitude profile of students who had yased
modern mathematics textbooks with the profile of those who had used con-
ventional textbooks. This comparison necessitated 8 rather severe re-
duction in sample aize, involving separate snslyses over only two-year
intervals. In the X-Population, the conventional group showed greater
attitude incresses. In the Y-Population, the modern group showed a
greater decline in attitudes during the first two years of the atudy.

No differential effect due to type of textbook used wes found during the
second two years of study.

Critical Commentary

This study represents a very thorough, statistically sophisticated

anslysis of fallible data. The fallibility of the data is certainly no
i fault of the data analyst, and since the conclusions are consistent with
; those of other atudies they should not be dismissed too hsstily. The
| writer of this HLSMA report readily acknowledges the problem of generaliz-
: ability posed by lack of representative sampling in the initial NLSMA
| population as well ss the sample of that population selected for analysis.
i He does not mention the facts that the measuring instruments themselvea
! may be faulted due to their brevity and swkward wording in spots, nor that
i the attitude scales concentrate on the liking for snd perceived difficulcy
I of mathematics to the neglect of measuring the extent to which the value
of mathematics to society is appreciated. HNor does he concern himself
i with the questions of whether conditiona of inventory sdministration, geo-
. graphical ares, social class, teacher cbaractistics, and other important
| variables are relsted to scores on the inventory scales. He does confess
' that the datas were rather dated by 1972 (and certainly by 19761}, having
' been collected at a time of rapid change in education during the 1960's.

Whatever else one may claim of NLSMA, its directors wert most sssur-
edly honest. Thus, they have readily petrmitted publication of the resulea
; of comparisons which show that the attitudes ¢f modern textbook groupa

declined more than those of conventional textbook groups - a conclusion

' which is hardly flattering to SMSG materials. The remaining findings--

: substantial correlations among sttitude measures, low but significent cor-
relations between attitudes and achievement, the rise and fall of attitudes
acroas grade levels, and a greater decline in the sttitudes of girls than
boys in junior high school--are now well known but were not generally
realized before being demonstrated by NLSMA,

|

|

| Lewis R. Aiken

: Sacred Heart College
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ED 084 130
TEACHER EFFECTIVENESS IN MATHEMATICAL INSTRUCTION. Begle, E. G.; Geeslin,
William E. MNLSMA Report No. 28.

Expanded Abstract and Analysis Prepared Bspecially for I.M.E. by John
Gregory, Universi ty of Florida.

1. Purpose

This report presents analyses of NLSMA data designed to "display the
range of variation in effectivenass among Year 1 NLSMA teachers and then
to search for characteristics of these teachers that account for part of
this variation in effectiveness."

2. Rationale

A four-page review of research (emding in 1970} was reviewed under
the titles of: a. "Identifying the Effective Teacher," b. "Measuring Change
in Student Achievement, " and c. "Identifying Characteristics of Effective
Teachers.

3. Research Design and Procedure

The sample consisted of the approximately 60% of the teachers involved
in NLSMA during Year 1 and Year 2 who returned the Teacher Opinion Ques-
tionnaire (see NLSMA Report No. 9), and their students (from Year !, X-,
Y-, and Z-Populations; from Year 2, X- and Y-Populations}. This consti-
tuted 1405 teachers from Year ) and 1478 teachers from Year 2.

All students were tested at the end of the year to provide the two
criterion megsures Of computation and comprehension ability. A seriea of
tests (see NLSMA Reports Nos. &, 5, and 6), administered at the beginning
of the year or earlier, served as pretests of student sbility. The teats
differed for each population and from Year 1 to Year 2 due to differing
content curricula. The pretests served s predictor variables for the
criterion variables. Regression an&liyses yielded an "expected acore' for
each child for each of the two criterion variables. These expected scores
led to the identification of a HI and LO group for each teacher (HI:
greater thau the mean expected score for the given population; LO: lesa
than or equal to the mean expected scorel).

The average differences between HI students' actual amd predicted
computation (comprehension} scores yielded teacher effectiveness scores
{EFF HI computatiom; EFF HI comprehension}. Similarly, EPP LO computation
and EFF LO comprehension scores were computed for each teacher.

Four additional teacher measures were computed. The were:

EFF HI computation minue EFF LO computation
EPF HI comprehension minus EFP LO comprehension
EFF LO comprehension minus EFF LO computation
EFF HI comprehension minus EF¥ HI computation
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Teacher charscteristic measures obtained from the Tescher Opinion
Questionnaire were used in stepwise regression analyses to discover other
relationahlps to sany of the elght effectiveness scores. These eleven
variables included, among others, years of tesching experience, major in
college, concetn for students, attitude towsrd mathematica, and whether
or not the teacher had children of hisz or her own.

The stepwlse regresalon snslyses were completed separately for each
of twelve tescher groups: X-, Y-, or Z-Populations crossed with modern or
conventional textbook crossed with tescher sex. Correlsations between
firat- and second-year effectiveness scores were also computed to determine
atabllity or effectiveness as defined by the process described sbove.

4. Findings

Although substantisl variance for esch effectiveness score was found
to exiat, tesacher characteriatics did not sccount for s significant per-
centage of the varisnce. In cases for which s statistucsally significant
percentage of varisnce was sccounted for {(as exhibited by multiple k),
the percentage 1s too low to be of value in practical school deciaions.

Fairly large percentages of varisnce for some teacher effectiveneas
difference scores were accounted for by the teacher charscteristics, but
nt distinct pattern could be sscertained.

It was also found that teacher effectiveness acores were not very
atable from Year 1 to Year 2.

(The report contains 123 pages of numerical dats and stacistical re-
sules of the snalyses.)
3. Interpretationa

The major conclusion made by the authora {in the three pagea devoted
to summary and discussion) ia that it was not possible to demonatrate that

the tescher charscteristice, which many people have felt to be important,
have an effect on learning.

Critical CommentaTy

The authors of the report and the results from othsr investigations
conducted aince tha dats collection stags of this report, lasd to saveral
questions.

(1) If dats relative to the verbal envirotment of the classroom had
been snalysed, might mors of the varisnce in EFF scores been sccount-
ed for? Dats of this typs would include the manner in which the
tescher scta towerd and rascts to students (sffective behavior).
Taxonomlic leval behsvior of the students as exhibited by teschar
queations and/or atudent responses would also be data of thia typa.
Analysis of tha linguistic quality of the verbal anviromment pro-
videsa 8 third source of dats of this type. The emphaasia of thia
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analysis 1s how the teacher, in particular, suys what he sayé rsther
than what is said (for example, use of logical connectives, use of
lecture preceding questions, and the use of silence}.

(2) Although two teachers use the same textbook and have similar
personal characteristics, they can differ with regard to the sequenc~
ing of Instruction, both within a given lesson and within a given
content unit. This leads to a second question: If data relative to
the planning and delivery of the mathematical content had been ob-
teined in terms of the sequence of instructional moves, might more
variance in EFF scores have been accounted for?

The variables referred to would include the number of examples
presented prior to, or following, a definition of a concept or a
description of a mathematical process. The use of counter-examples
and eliciting interpretations through comparison and contrast would
also be examples of these plauning and delivery variables.

{3} Are there variables other than the achievement measured by the
instruments used in NLSMA which would provide more stable effective-
ness measures? Of particular concern to the authors of the report
on this point is the possible effect of subject matter, student
characteristics, and iunstructional objective variation on the sta-
bility of the EFF scores.

John Gregory
University of Florida
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ED 084 131
FOLLOW-UP STUDY OF NLSMA Z-POPULATION. Brancs, Nicholas. NLSMA Report
No. 30.

Expanded Abatract and Anslyais Prepared Eapecially for I.M.E. Arthur
Coxford, The Univeraity of Michigan.

1. Purpoas

The purpose was to asseas Z-Population (grades 10-12) opiniona on 8
number of queations pertsining to mathematica achievement, attitudas,
cares4rd; achool inatruction, textbooka, teachera, et cetera in the fourth
year of the NLSMA 5-year atudy. 1In particular the atudy sought to deter-
mine 1f there were differencea in opiniona on selacted topica related to
the type of text materisls used in gradea 10-12: conventional or modern.
Finally the study sought to determine which, if any, variables discrimin-
ated groups of atudenta categorired on their resPonses to several imdi-
vidual gquestionnsire items.

2. Rationsle

Whereaa the X and Y populstions remained in school for the 5 yearas
of NLSHA teating, the Z-Population was in achool for only three yeara of
the study. The SMSG Panel on Teata aought to continue collecting infor-
mation on the Z-Population by meana of a queationnaire to be administered
one yeAr after completion of grade 12. This would provide information
different from any collected for the X- and Y-Populations.

3. Research Design and Procedure

Several topica for the questionnaire were auggested by the SMSG
Pancl on Teata, Additionally, an ULSCM follow-up instrument was con-
aulted in preparing the preliminary questionnaire. The preliminary quesa-
tionnaire waa piloted with 200 high school graduates and 100 junior
college atudenta. Resultant data were snslyred and used to revise the
questionnaire. The final quesationnaire was mailed to 13,080 atudenta in
the Z-Population. OF these, 6625 returned completed questionnairesa, 6372
did not respond, and 83 returned incomplete gqueationnaires. PFurther
attempts were made to obtain responses from a 198-Person random sample
of initial non-respondenta. One hundred fifty-nine atudenta reaponded to
thia apecisl mail and telephone survey. Thirty nine did not respond or
could not be reached.

The 198-subject random sample of non-reapondenta was carried out so
that the inveatigators could determine whether the 6625 reapondenta were
representative of the 13,080 surveyed Z-Population members. A chi aquare
snalyais and seven of 22 multiple t teata of NLSMA Teata data for re-
apondents and non-respondents were atatistically significant. The reaulta
wvere deemed sufficient to conclude that the resulta from the initial
questionnaire were not generalizable to the entire Z-FPopulation follow-
up group, but only to the group that reaponded initislly. Theae reaults
led the Lfuvestigators to analyze the initial respondent and random sample
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group date individvally and to make only finformal compsrimons between
the two,

Por analysis, tha respondents were partitioned on the type of mathe-
matice textbooke umed in high achool mathematics.

S(Some years): Respondents used modern or conventionsl texts {but
not both) for their mathematica instructfion of 1, 2 or 3 years {a mathe-
matice courms wam elected at leapt one of the tenth-, eleventh- or
twelfth-grade years);

E{Every year): Hespondents used modern texta for 3 yearm or conven-
tional texts for 3 yesram:. That i, 2 mathematics course was elected every
yanr in high school, gredes 1G-12.

The second dimenmion for a two-way classification was one of the
following five:

a) Intended chojce of profesmion: math or math relpted va. all
othern

b) Intended college major: math ve. physicel sciences or engi-
neering ya. pll others

c¢) Indication of high achool math text clarity

d)  Indication of high achool math text level of difficulty

e) Indication of high school math text relevancy of materiasl.
These two-wey clamjsificetions were anslyzed by chi-aquare.

A wecond met of analyses were carried out to determine which of 42
varisbles (22 previously measured and 20 questiomnaire) discriminmted

certain groups of respondents. The groupingm were:

1. Respondents intending to specialige {n math ve. respondents in-
tending to specimlize ipn physicel acience or engineering

I1. Respondents intending to specialize in math vs, respondentas in-
tending to specimlize in areas non-relsted to math

111. Respondents planning to anter » atrongly math related career
vs. resapondents pleanning to enter a non~math related career.

4. Pind ings

Of the twenty chi-aquare snalymses cerried out, the following showed
atatisticeal mignificence:

Initial Respondents.

1, s(some years) by Choice of College Major (b)
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2.  S(some years) by Textbook Clarity (c)

3.  S(some yesra) by Textbook Difficulty (d)

4. E(every year) by Type of Career Planned (2).
Random-Sample Resapondentas.

No aignificant chi-square analysea.
DISCRIMIRANT ARALYSES

For discriminsnt snslysis I, 11 of the 42 yarisbles differentisted.
The Firat Five were:

1. prepsration Eor post-high school science
2. preparation Eor post-high gchool math

3. dispesition to teke math coursea

4, anagrams

S. sttirude rowsrd Algebra 1

For discriminant analysia 11, 12 of the 42 varisbles discriminated.
The Ffirat five were:

1. disposition to rake math

2,  math vs. non-ﬁath

3. numerarion 2

4,  independenr math study since high school

S. informal gecmetry 2

For discriminant snslysis 111, 18 of the 42 varisbles discriminated.
The tirst Eive could not be included becsuse the sppropriste table was

misaing from the original document.

Descriptive dars for initial respondents and random sample respond-
ents were alsao reported., They cannot be included kere.

5. Interpretations

The descriptive dats on the questionnaire responses suggeat the
following generalizations:

1. All respondents (initial and rapdom sample} rated themselves
less Esvorably in school work as the level of schooling im-
cressed.
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The

1.

2.

All respondents® indicated that the degree of difficulty of their
mathematics increased as the level of schooling fncreased.

All respohdents indicated ar increating dislike for mathematica
s the level of schooling incressed.

The popularity of mathematics in relation to other school sub-
jects gecressed as school level advanced.

The majority of respondents indicated that their high school
mathematics courses atimulated them, their high school teachera
made mathematics interesting, their high achool teaschers
followed the text closely, their courses prepared them for
post-high school work, snd mathematics ranked sa one of the

top three moat important school subjectas.

chi-gquare snalysas led to the following observations:

The modern math text users S(some yesrsa) plamned to choose
math, physical science or engineering ss college major.

The three-year modern math users E{every year) planned more
tath-related carears than conventional text users.

The conventional text usera E{every year) rated their textbooks
clesrer.

The modern text users E{every yesar) rated their textbooka more
difficult.

discriminant analyses led to the following observations:

For each pair of groups, the disposition to take math courses
distinguished the groups with Lhe math-related group showing
the greater disposition.

Respondents planning to enter engineering or physical science

major were significantly less disposed to take math coursea
than were those planning a math major.

Critical Commentar

This is an intercating study worth of careful study. The descriptive
data deserve carefu. exsmination to gain clues #a to how atudenta view

their tesachers, texts, ete, It would be valusble to have a similsr atudy
today.
tislly different.

This reviewer would conjecture that the tesults would be subatan-

Two shortcomings of the report sre:

1.

2.

Table 4.27 was misaing from the document examined.

The wae ©f a p value of .0532 ag significant (see page 94 and
pages 109-110).
Arthur Coxford
47 The Univeraity of Michigan
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CHARACTERISTICS OF SUCCESSFUL INSIGHTFUL PROBLEM SOLVERS. Dodsom,
Joseph W. NLSMA Report MNo. 31.

Expanded Abstract and Analysls Prepared Especially for I.M.E, by Frank
K. Lester, Jr.,, Indiana University.

l. Purpose

This study wes designed to characterize successful "inzightful”
problem saolvers in terms of four cstegories of varisbles: (1) mathematica
sachievement variables; (2) student cognitive and affective variablea; (3)
teacher background and attitude variables; snd {4) school, community, snd
curriculum variables,

2. Rationale

Although considersble research has been devoted to the study of
problem solving, very little 1% understood about the problem-solving pro-
ceas becsuse students typically exhibit very little observable behavior
while working on problems. In addition, many of the messures of problem-
aolving ability sre restricted to messures of ability to solve routine
problems which appesr in mathematics textbooks. Messures of this type
often do not asszess & student's ability to solve problems that require
original thought. A key festure of this study ls that the problems in-
volved sre considered to be nonroutine and are intended to be & challenge
to the problem solver. There 15 growing interest within the mathematica
education community in the development of curriculs sud associsted in-
atructional techmniques which enhance the student’s ability to solve non-
routine problems. Before such curriculs sud lnstructiomal techniques can
exist, & better underatanding must be gained of the processes of problem
solving snd how these processes develop. Specifically, resesrch 1a
needed which relates problem solving ability to student characteristics,
thereby providing a basis for hypothesizing conditions for success in
problem aolviang and enabling curriculum writers to select appropriste
activities for instructiom in problem solving.

3. Resesrch Design sud Procedure

A multivariste research design was chosen to determine "... the rele-
vance of 77 concomitant varisbles for the ability to solve inaightful
mathematica problems and teo determine which of these varlables discriminate
beat smong ability groups (p, 3)." The study used data from the NLSMA
Z-Population since the insightful mathematics problems which comprised the
criterion tesat were sdministered only to this populsatiom. Comcomitsnt var-
iables were cthosen from among mathematicsl sud nommathemstical varisbles
hypothesized by NLSMA sa being related to mathematical ability. The ape-
clfic variables used In this atudy were those whose acalea had been ad-
ministered to the entire Z-Population sud were sppropriste for use in the
statistical analyses., These varisbles were classified as Type &4 (mathe-
matical schievement varisbles), Type P (paychological variables - cognitive

48

95

RIC

Aruitoxt provided by Eic:




procesces and sttitudes), and Type D (non-test daca - tescher background
snd attitude, school-community charsceeristice, mathematice curriculum
variables, and socio-economic index). Moat of the insightful macthematics
problems were selected from Eour NLSMA scales: Insigheful Geomerry,
Algebraic Equacions - Ingight 1, Number Properties 1, snd Analysis 2.

The resecriceion of the population to include orly those studenta in the
Z-Populacion who tock mathematics in grade 11 as well as other require-
mencs reduced the tumber of scudencs in the sample for che study eo 1123,
Most of the snalyses Eor the scudy were performed wich chia sample gize.

On cthe basis of cthe students’ performance on the criterion tesc,
studencs were placed inco six sbility groupa. Three subtests of the cri-
terion test were formed in order to obtain information on studenta’ per-
Eormance in geometry, algebra, and mmber properties and relacions.
Abilicy groups were formed for each of the three subtests using the same
procedure used Eor determining abllicy groups for the overall cricerion
test.

Two main staciscical models were imployed to analyze the data: uni-
variate anslysis of variance and discriminant analysis. The analyais of
variance was used to decermine which of the concowicane variables, con-
sidered separately, discriminace among abilicy groups at a significanc
level. Discriminant analyses were performed co determine which varisbles
discriminated “"best" among abilicy groups on the cricerion tesc and the
three subtests with the effece OF several varisbles considerad
simultaneously.

Three sets of ANOVAs were performed wity the entire sample. The
first secr included one-way ANWAs for each concomicance variable wich the
criterion test scores as the Eactor with aix levela. The second setr in-
cluded AHOVAs For a 4x4 faccorial design with algebra and geomecry sub-
test gcores as Faccors. These ANOVAs determined which variables discrim-
inated among algebras sbility groups, which discriminacted among geomecry
abiliecy groups, and the degree to which there was inceraccion berween
per formances on these two subtests for each varisble. The chird sec in-
cluded ANOVAs for a 3x2 factorisl design Eor esch varisble with scores om
the number subtest saa one Faceror snd sex as the ocher. These ANWAs in-
dicated which of the variables discriminate among abilicy groups for the
twmber subtest. Sex was used merely as a control varisble. The variableas
used in che discriminanc analyses were chosen from among the variablea
which indicated highly significant differences among ability groupa as a
resule of che series of ANOWAS,

&4, Findings

The moae significant resules can be listed in terms of the etrongest
characteristics of succesgsFul insightful mathematica problem solvers:

(1) They performed higher on all of the mathematics achievement
tests than did poorer problem scolvers.

(2) They did well in scolving problems requiring considerable
synchesis.
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(3) They were very proficient in solving algebraic equations.
(4) They performed high on verbal and genersl reasoning tests.
(5) They were good at determining spa:ial relationships.

(6) They resisted distr#ction, saw critical elements, and were
field independent.

(7) They were divergent thinkers.
(8) They had positive attitudes toward mathematics.
(9) They viewed themselves as good mathematics students.

{10) Their teachers had the most credits beyond the BA degree and
had the highest degrees.

(11) Their famflies had relatively high incomes.

(12) Salaries were higher for begimnming teachers im their communi-
ties than salaries of teachers in the communities of poorer preblem
solvers.

(13) The population of their communities had recently changed.

(14) Their socio-economic index was about the same as that of poorer
preblem sclvers.

InterPretations
The following fnterpretations of the results were made:

(1) Efforts to develop imsightful problem sclving ability should
include expostng students to advanced topice tn both algebra and
geometry that involve & great deal of synthestis.

(2) Solving routine algebraic equations helps to provide the neces-
sary "tools" for solving problems.

(3) Mathematics study which i{s limited to acquiring only basic ideas
snd skills is not likely to produce proficient problem solvers.

(4) Mathematics educators should not ignore opportunities to enhance
the development of reasoning ability. Teachers should be enrcouraged
to provide experiences which challenge their sStudents' reasoning
ability.

(5) Teachers may profit from the use of an approach to problem solv-
ing stmilar to that prescribed by Polya. Such anr approach might en-
hance divergent thinking and students' ability t0 visualize spatial
relationships.
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(6) The development of posictive seudent attitudes towsrd oachematica
should be an important goal of teschers concerned with developing
problem solving abilicy.

{7) Expending efforc to keep sctudents' enviromwent orgsnized snd or-
derly may impede problem solving.

Cricical Comsentary

The research reported in this atudy was the firic co be done by some—
one ©other than cthe NLSMA research scaff and copsuleants using the NLSMA
daca bank., The resesrch served as rhe basis for che invescigator's
doctoral ctheais; chis Repore was sdapted from his chesis. In seversl
reapacea, this resesvrch 1s exemplary. The invearigator is to be commended
for having chosen such a aignificsnc problem for his doccoral thesia. The
rationale for the scudy, the lirerscure review, and the descripeion of the
procedures ufed sre all extremely well dome. Also, the resesrch design
and che scatiscical snalysis cechniques employed are most spproprisce, and
the investigaror 18 careful to point out various limitacions of che acudy.
This sbacraccor recosmands chis reporc ss s refereznce to persons inter-
esated in idencifying varisbles which sre relsted to machemaricsl problem
solving. MHowever, the study does have some limiecscions and shorccomings.

Froblem solving resesrch has been notorious for the lazk of con-
slscency of results upon which to bulld s genersl ctheory of problem
solving, This is due in parec to the face thac a0 many differenc kindas of
problems have been used from vme resesrch study co che nexc. The reader
should besr in mind the nacture of che problems used in chis resesrch when
actempeing to genersalize che reaules to different kinds of problems and
beyond the populacion used in this study. There ia alzo resson t¢ believe
that several of the problema #re noc "insighcful® probleme. The reader
should look at the investigacor's definicion of sn insigheful problem and
sample problems included on the cricerion teac before deciding if che con-
clusions drawn are appropriace,

Perhaps the most difficult tssk for s problem-sclving resesrcher
1ies with interprecing resules and drawing conclusions. The overvhelming
mmounit of dats genersced by thie scudy sand che complexicy of che scacisci~
cal modela employed made it even more difficule to make sense out of the
resulets. It 12 evident in a few inscances cthat the invercigator had some
difficuley incerpreting the resulcs. For exsmple, the suggescion thac
¥, .. the solution of routine algebraic equacions ahould be atressed to
provide the necesssry tools for solving problems (p. 106)" does por sppear
to be based on the firndings of this resesarch. In general, however, the
interprecacions and conclusions are provided casuciously and only afeer
thoughtful refleccion.

Finally, ic is encoursaging to {ind diecriminanc analysis being used
in macthematics educacion rescarch, and used sppropristely. Far too liccle
uge 1s made of this and other mulcivarisce scaciscical techniques co in-
vestigate rasesrch problems invelving seversl varisbles.

Frank K. Lester, Jr.
Indisna Univeralicy
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ED 084 133
THE EFFECTS OF DIPFERENT MATHEMATICS CURRICULUM ON SCIENCE ACHIEVEMENT
IN SECONDARY SCHOOL. Bridgham, Robert G. NLSMA Report No. 32,

Expanded Abstract and Analysis Prepared Especially for I.M.E. by William
M. Pitzgerald, Michigan State Univeraity

1. Purpose

To determine the effects of vaing *new” and "traditional" mathematica
curriculum meterials on achievement in science aa masaured by the College
Board Teat in Biology, Chemistry and Physica.

2. Rationale

“... a fuller evaluation of curriculs ip mathematics would comsider
not only achievement in mathematics, but in the sciences aa well.

One 'aide effect' of the new curricula in msthematics - their effect
on achievement in the sciences - is the Focua of the study reported here.
Achievement in the sciences is clearly outside the primsry target area
of the new mathematics curricula and is more obviously related to other
factora, such aa the substance and effectiveneaa of acience teaching. An
effect of different curricula in wathematics on achievement in the sciences
is likely to be small and elusive. If one were found, however, it would
provide a substantial argument for or against the use of new curricular
materiala in mathematics, since it would awggest a difference in the
transfer ability of the students' mathematical competence to other areaa
of thought and action."

3. Resesrch Degsign and Procedure

The study was conducted on those students from the Y-population who
took the Colliege Board Examinationa in Biology, Chemistry or Physics and
for whom complete datam were available. The sizes of the groups taking
the exams were 426 in Biology, 505 in Chemistry and 228 in Physics.

The data which were available included scores from the achievemsnt
and aptitude teats from the seventh and eighth grade, sex, median income,
years of wathematics, snd the proportion of the mathematics curriculum
that was traditional.

“Although a correlational analyais was used in the study, prediction
of the College Board achievement held only secondary intereat. Rather,
partial correlations were used to determine whether the type of mathe-
matics curriculum experienced by the students was related Lo science
achievement after the effects of student input were accounted for. Thus,
in each analyaia, student aptitude and achievement were partialled out
Eirst, then sex and the exonomic index, and finally the number of yeara
of mathematics completed.” (p.3)
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4. Fiodinge

When none of the other verisbles ore portislled out of the snelyeia,
the correletions between the proportion of traditicnel cwathemstice
stydied and the scores on the biology. chemistry end physice exams were
=.20, =.24 end -,22 (p < .05, .01, .01). These correletions remained
eignificent sfter pertialling out junior high school schievement scores
end sex. However, in ell these ceses, the correletions dropped benesth
significence when the affluence of the students community was controlled.,
When the economic index was not considered in the snelyeis, end the
other verisbles were controlled, the correlstions were -.13, -,15 end
-.22 {p < .05, .01, 01),

There 1o @ brief discuseion sbout the predictebility of junior high
sechool date on the College Bosrd Examinstions.

5. Interpretations

The suthor comments: '"The pertisl correletions indicete thet etu-
dents whose secondery mathemstics cuyrriculum wes more modern tend to have
higher achievement in the sciences. The correletions ere not lerge, ond
the effects they suggest ore not grest, but coneidering their comeistency
ond the likelihood of finding no effect ot ell, they indicete on impor-
tent edge for the 'new" curriculer materisle in mathematice. Collectively,
the results suggest that the mathematicel competence geoined by students
in their studies in the secondery echool are somewhet more trensfersble
to other contexts, such as those sssocisted with learoing snd problem
solving in the sclences, if the students’ cyrriculum is more modern.

“These results ere streightforward end consietent. But the picture
chenges markedly if the effluence of ¢ student's comeunity is teken into
sccount. When covenunity sffluence is pertialled oyt elcng with the other
input verisbles, the correlations between type of methemstics curriculum
end aclence schievement drop merkedly. All of the residusl pertisl cor-
relations (r = -.09 for physice, r = -.04 for chemistry, end 4 = -.09 for
biolegy) leck statistical or prectical significence.

"Whet cen be seid, then, of the effect of type of mathematice curric-
ulum thet seems 80 cleer when community effluence le ignored? HNHow the
inference to be made ie not ot ell clesr. The problem is, st root, that
type of mathematice cyrricylum end commnity affluence tend to be assoc-
ieted. T the spperent effectiveness of the more modern mathematice
curricule only en 1llusion, a mieteking of effects reslly due to commun-
ity weslth on College Bosrd achievement acores in the sciences? HNe choice
between these optione ie werrented by the data in hand,

"“The aveileble dats provide some comfort to those who heve esspcused
the new mathemstice; 1f there 18 ep effect, it fevors etudents who have
hed more of the 'new math'. Whether the deta speaks of a curriculum
effect or only of the fmportance of & student's community ie unclesr, how-
ever. It seems likely that, given the eize of the prospective effect, end
the difficulty of disentangling community apd curriculum fectors in one
of 'nature's experiments,' only a true (end rather large) experiment will
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be capable of determining whether the type of mathematics cutriculum stu-
dents experience really does have an effect on their achievement in
science.™ (p.12)

Critical Commentary

The study was obviously carefully done and represents a clever use
of existing dats to snswer some interesting quesations.

It is probably ssking too much to expect the content and emphasia
of 8 textbook to have 8 very significent effect on student achievement
when other factors such ss the tescher’s perception of his role in the
clasaroom are ignored.

It would be interesting to ask the complementary question of how
does the study of science affect the learning of mathematica or how do
the intersctions ©f mathematics and its spplications sffect the lesrning
of both.

William M. Pitzgerald
Michigsn State Univeraity
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MATHEMATICS EDUCATION RESEARCH STUDIES REPORTED IN RESEARCH IN EDUCATION
April - June 1975

BDr 099 204 Howlett, Kenneth Donn, A St of the Relationsbip Between
Plsgetian Class Inclusion Tasks snd the Ability¥ of First Grade
Children to Do Missing Addend Computsation sand Verbal Probiems.
108p.  Not svailable from EDRS. Available from University
Microfilma {74-8376}.

ED 099 205 AkKerhuls, Gererd. A Comparison of Pubil Achievement snd

Pubil Actitudes with and without the Asspjetance of Batch Compu-
ter-Supported Instruction. 77p. Not svailable From EDRS.

Avallable from University Microfilma (74~9052).

BD 099 238 Poulsen, Sten C. Study Skills gnd Mathematics Achievement.
Report No. 2. 28p, MF gand HC available from EDRS.

ED 099 415 Scardamalia, Marlene. Meptal Proceseink Asbecte of Two
Formal Operationsl Taske: A Developmentg] Investigstion of .

Quantitative Neo-Pisgetisn Mogel. 1lp. MF and HC svailabla
Erom EDRS,

ED 099 716 Hartlage, Patricie L.; Hartlage, Lawrence C. Classroom

Correlates of Neurological "Soft Signs', 9p. MF snd HC avail-
able from EDRS.

ED 100 516 Meacham, Merle L. All Those Indebendent Vgpjghbles. 23p.
¥M¥ and HC available from EDRS.

ED 100 705 Miller, Patty L.; Phillips, E. Ray. Development of g
Lesrning Hierarchy for the Computationel Skills of Ration#l
Number Subtraction. 13p. MF and HC available from EDRS.

ED 100 718 Zalewski, Donald L. An Explorator [+ Two
Performance Meggures: An Interview-Coding of

Problem Solving and s Written Tesat. Part 1., Technical RePort
No. 306, 99p. MF and HC available from EDRS.

ED 100 719 Zalewaki, Donald L. An ExPlordtory Study to Compare Two

Performance Megsures: An Interview-Coding Scheme of Machemgt-
ical Problem Solving snd s Written Teat. Part 2. Technical

Report No. 306. 125p. MF and HC available from EDRS.

ED 100 963. Tripp, Laurence 1.; And Otbers. An Exbloration of Specific
Transfer Properties of Different Instryctiongl Seduences De-
signed for Use in Tesching Selected Principala of Conditional
Logic. 22p. MF and HC avallable from EDRS.

ED 101 oi? Ozenne, Dan G.; And Othara. AchieYement Reatgudard-
1zation: Emergency School Ald Act (ZSAA) Nati Evaluation.
136p. MF and HC avsilabls from EDRS.
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473 0'Reilly, Robert. Classtoom Climste and Achisvement in

Sacondary School Mathemgtics Classes. 18p. MF and HC aveil-
able from EDRS.

957 Micchelmors, Michael C. Development and Validation of the

S8olid RepTesentstion Teat in & Cross-Sectional Ssmple of
Jamgicapn Students. 20p. MF and HC svailable from EDRS.

993 Harlin, Herbert. Evaluation RePort 1-A-1: Overview,
Desjign and Inatrumentsation. 42p. Not available from EDRS.
Available from CEMREL, Inc.; ERIC/SMEAC (on loan).

994 Herbert, Martin. Evalygtion RePort 1-A-2: External Review
of CSMP Materials. 36p. HNot svailable from EDRS. Available

from CKMREL, Inc.; ERIC/SMEAC (on loam).

995, Holz, Alan; And Othera. Evslyatjop Report 1-B-1: Mid-
Year Teat Data: CSMP Pirat Grade Content. &0p. WNot avall-
able from EDRS. Available from CEMREL, Inc.; ERIC/SMEAC (on
loan}.

996 Katmos, Joseph 8. Evaluation RePort 1-B-2: End-of-Tesr
Teat Data: CSMP Pirat Grade Content. 72p- Not available from
EDRS. Avallable from CEMREL, Inc.: ERIC/SMEAC (on losn).

997 Martin, Herbert;: And Others. Evslustion RePort 1-B-3:
End-cf-Yesr Teat Data: Standard Pirst Crade Comtent. 8lp.
Not available from EDRS. Avallable from CEMREL, Inc.; ERIC/
SMEAC (on loan).

998 Martin, Herbert;: And Others. Evaluyatiop RePort 1-Be4:
End-of-Year Test Dats: CSMP KinderEartem Content. J6p. HNot
available from EDRS. Available from CEMREL, Inc.; ERIC/SMEAC
{on loan).

999 Martin, Herberi; And Others. Evaluation Rebort 1-B-5;
Test Dats on Some Ceperal CoEnitive Skills Relatad to CSMP
Content. 49p. HNot available from EpRS. Availsble from
CEMREL, Inc.; ERIC/SMEAC (onm loan).

000 Martin, Herbert: And Others. Evaluation Report i-B-6:
Summary Test Data: Detrolt Schoola. 29p. Not avallable from
EDRS. Available from CEMREL, Inc.; ERIC/SMEAC (on loan).

001 Karmoa, Joseph 5.5 And Others. Evaluatjopn Report 1-C-1:
Teacher Training Report. 72p. Not available From EDRS.

Avallable from CEMREL, Inc.; ERIC/SMEAC (on loan}.

002 Holz, Alan; Apnd Others. Evalyation Report 1-C-2: Obser-
vation of CSMP First Crade Clarses. 62p. Not available from

EDRS. Available from CEMREL, Inc.; ERIC/SMEAC (on loan).

102 003 Herbert, Martin: And Others. Evslustion Report 1-C-33

Mid-Year Data from Teacher Questiomnaires. Not svallable from
EDRS. Available from CEMREL, Inc.; ERIC/SMEAC (on loan).
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=D 102 004 Holz, Alan; And Others. Evalustion Report 1-G-4: Epd-of-
Year Data from Tesacher Queatiomnaires. 89p. Hot svailable from
BDRS. Available from CEMREL, Inc.; ERIC/SMEAC (on loam).

ED 102 005 Holz, Alan; And Others. Evasluation Report 1-C-5; Inter~

views with CSMP KinderRarten Teschers. 117p. Not svailable
from EDRS, Avsilable from CEMREL, Inc.; ERIC/SMEAC {on loan}.

ED 102 006 Baraecz, Edwerd; Martin, Herbert. Evalustion Report 1-C-6:

Anslysis of Teacher Loga. 64p. HNot available from EDRS.
Available from CEMREL, Inc.; ERIC/SMEAC (on loan).

BD 102 024 Godfrey, Leom D. A Study of the Rote-ConcePtual and Recep-
tion-Discovery Dimensions pof Lesrning Mathematical Concepts.
Part 1. f7echnical RePort No. 307. 85Sp. MF and HC svailable
from EDRS .

BD 102 Q25 Godfrey, Leon D. A Study of the Rote-ComcePtusl snd Recep-
tion-Discovery Dimensioms OF Lesrning Mathematical Concepta.
Part 2. Technical Report No. 307. 129p. MF and HC availsble
from TDRS,

BD 102 029 Hath Fundamentals: Selected Resylts from the Firat

Hational Assessment of Msthematics. 56p. MF and HC available
from EDRS.
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CURRENT INDEX TO JOURNALS IN EDUCATION
April - June 1975

794 Fennema, Elizabath. "Sex Differences in Mathematice

Leatning: Why??7" Rlemeuntal¥ School Journel, v75 nd,ppl83-190,
Dec 74.

809 Brainerd, Cherles J. '"Inducing Ordinel and Cardinal Rep-
resentations of the Pireat Pive Naturel Humbers.” Journal of
Experimental Child Paychology, v18 n3, pp520-534, Dec 74.

002 Webb, Leland F.; Sherrill, Majesa M. "The Effectes of
Differing Presentations of Mathematicel Word Problema Upon the
Achievement of Preservice Elementary Teachers." School Science
and Matbematics, v74 n7, pp559-565, Hov 74.

007 Wollman, Werren; Karplue, Robert. "Intellectusl Develop-

" ment Beyond Elementety School V: Using Ratio in Differing
Tasks." School Science and Mathematics, v74 n7, pp593-613,
Nov 74.

229 Herris, Mary B.; Liguori, Ralph A. '"Some Effects of a
Pergonalized Syatem of Inatruction in Teaching College Mathe-
matics." Journal of Educetional Research, v68 n2, pp62-66,
Oct 74.

374 FEhrenpreis, Wealter; Scandura, Jomeph M. "The Algorithmic
Approach to Curriculum Construction: A Field Test in Mathe-

matics.” Joyrnal of Educetionsl FaYcholoR¥, w66 né, pp4s91-498,
Aug 74.

775 Collis, Xevin F. "The Development of a Preference for
Logical Consistency {n School Mathematice.' Child Development,
v4S n4, pp972-977, Dec 74.

955 Carpenter, Thomas .*. "Measurement Concepts of Pirst- And

Second-Grade Students.” Journal for Research in Mathemeatics
Education, v6 nl, ppld-13, Jan 75.

956 Lester, Frank X. "Developmental Aspects of Children's
Ability to Understend Mathematical Proof." Journel for Research
in Mathematics Educetion, v6 nl, ppl4-25, Jan 75.

957 Gregory, John W.; Osborne, Alan K. "Logicel Reasoning
Ability end Teacher Verlul Behavior Within the Mathematice
Classroom." Journel for Resesrch in Mathematice Education,
vé nl, pp26-36, Jan 75.

958 Hancock, Robert R. "Cognitive Factors and Their Intersc-
tion with Instructional Mode.'" Journel for Research in Mathe-
matics Educeation, vb6 nl, pp37-50, Jan 75.
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EJ 109 959 Fuson. Karen, "The Effecta on Preservice Elementary
Teschera of Lesrning Mathematica sand Mesns of Teaching Mathe-
matics Through the Active Manipulation of Materisla.”™ Journal
for Resesrch in Mathemsticy Educatiom, v6 nl, pp51-63, Jan 75.

EJ 111 029 Becker, Sheila. "The Performance of Desf and Hearing
Children on s Logical Discovery Task." Volta Review, w76 n9,
pp530-536, Dec 74,

EY 111 439 Okonili, M. 0. "The Development of Logical Thinking in
Preschool Zambisn Children: Classification." Journsl of
Genetic Paychology, v125 n2, pp24?-256, Dec 74,

EJ 111 534 Hademenos, James G, "A Comparstive Study of Plaget-Type

Conservation Taskas." School Science snd Machematics, v74 nB,
pPo80O-686, Dec 74,
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The NLSMA Reports

The 32 reports of the National Longitudinal Study of Mathematical
Abilities {Nos. 1-28 and 30-33), were published by the School Mathematica
Study Group. While the reports have all been liated in ERIC's Resgurces
in Bducation, none are at this time available from the ERIC Document Re-
production service. They are, however, available on a loan basis from
the ERIC Information Analysis Center for Science, Mathematics and Envi-
rormental Education. The Reports may also be purchased from:

A- C. Vromen, Inc.
2085 East Poothill Boulevard
Pasadens, California 91109

All 32 reports ere listed on the following pages, with a brief annotation.

Wilson, James W.; Cahen, lLeonard S.; and Begle, Edward ¢. (Eda.) NLSMA

Report No. 1, Parts A and B, X-Population Test Batteries. 1968.
S05p. Part A, 51.62; Part B, 51.63. (ERIC: ED 044 277, SE 009 436)

Contains moat of the tests administered to fourth graders at the start
of the study in 1962.

Wilson, James W.; Cahen, leonerd 5.: and Begle, Fdvard G. (Eds.)} NLSMA
Report No. 2, Parts A and B, Y-Population Test Batteries. 1968.
553p. Part A, $1.82; Part B, $1,63. (ERIC: ED 044 278, SE Q09 437)

Contains most of the tests administered to seventh graders at the
start of the study in 1962,

Wilson, James W.; Cahen, Leonard 5.; and Begie, Edward G. (Eds.) NLSMA
Report Mo. 3, Z-Population Test Batteries. 1968. 336p. $2.00,
(ERIC: ED 044 279, SE (09 438)

Containg most of the tests administered to tenth graders at the atart
of the study in 1962,

Wilson, James W.; Cahen, leonard S.; and Begle, Edward G. (Eds.) NLSMA
Report Mo. &, Descrirtion and Statistical Propertiea of X-Population
Scales., 1968, 248p, 51.50. (ERIC: ED 044 280, SE 009 439)

Contajing descriptions and statistical properties of test scales used
with students in gradex &4 through 8. Each scale, designed to meas-
ure a specified content o psychologlcal ares, i# briefly identified
and described, example items are given, and statiatical information
is listed for the acale and ftems from a 5 percent stratified random
sample of the total NLSMA X-Population.

Wilson, James W.; Cahen, Leonard 5.; and Begle, Edward G. (Eds.) NLSMA

Report No. 5. Descriotion and Statiaticsl Proverviss gf Y-Pooula-
tion Scales. 1968, 326p. $1.50. (ERIC: gD 044 310, SE 010 181)
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Containe descriptions end statieticel properties of test sceles used
with students in gredes 7 end 8. ZEach ecale, designed to measure »
specified content or pesychologicel srea, is briefly identified end
described, example items ere given, end stetisticel information is
listed for the scele end items from & 5 percent stretified rendom
sample of the totel NISMA Y-Population.

Wilson, James W.; Cahen, Leonsard 5.; end Pegle, Edwerd G. {Ede.} NLSMA
Report Wo. &, Description end Stetietical Properties of Z-Population
Sceles. 1968, 188p. $1.50. (ERIC: ED 045 281, SE 009 540)

Conteine descriptions end etetieticel properties of test sceles used
with etudente in gredes 10 through 12. Each scale, designed to mess-
ure s specified content or psychologicel eres, ie briefly identified
ond described, example items ere given, end etetisticel information
ie lieted for the ecale end items from a 5 percent stretified rendom
sample of the totel WLSMA Z.Population.

Romberg, Thomese A. and Wileon, James H. NLSMA Report No. 7, The Develop-
ment of Tests. 1969. 391p. $2.50. (ERIC: ED 084 112, 8F 016 669)

Describes the processes used for deciding whet should be measursd,
when, end how. Work of the SMSG Penel on Tests for collecting test
items, conceptusliring eceles, pilot testing, end enelyzing pilot
test deta is reviewed. The development of @ model for mathematice
schievement, which cleseifise test sceles by mathematics content end
levels of cognitive behevior, ie diecuseed. Procedures for the de-
velopment of the foll end epring betteries for esch of the five
yesrs of the study sre deteiled. The selection end development of
cognitive processes tests, sttitude inetruments end role inventories
ore oleo included, and the development of the schedule for peycho-
logicel testing ie described. Reports of the FPiret end Becond Con-

ferences on Teste and ¢ lieting of the NISMA Sceles con Teps ere in-
cluded ss eppendices.

Wilson, James W.; Cahen, Leonerd S.; and Begle, Edwerd G. (Ede.) HNL3MA
Report No. 8, Stetieticel Procedures end Computer Programs. 1972.
221p. $3.00. (ERIC: ED 084 113, SE 016 670) s TToatER

Discuseicn of many of the programe from the SMSG Cowputer Progrem Li=-
brery as it existed in June, 1972. Major programe included involve
item enelysie, ettitude item analysie, scele scoring. correlation end
t-test, stepwiee regression, homogeneity of regression, end fector
enslyeis. Besides o diecussion of esch, iuformation on parameter
set~up slong with eample input end semple cutput le given. Actual
line-by~1line progrem listings ere not included. However, a conclud-
ing anelyeie paper expleins the use of the program library and gives
the call neme and function for esch aveileble progrem.

Wilecn, James W.; Cehen, Leonerd S.; end Begle, Edwerd G. (Ede.) NLSHA
Report No. 9, Non-Test Dste. 1968. 139p. (ERIC: ED 044 282,
SE 009 441) 6 S
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Identifies the variables which have been formed frem the non-test
data collected in NLSMA, presenting a comprehensive description of

the NLSMA population in contexts other than mathematics achievement
and psychological characteristics. Data were included om school-
community characteristics, curriculum patterns, and geographic distri-
bution. The report is intended as a reference For the study and
shaould L2 used In conjunction with the preceding eighe NLSMA reports.

Carry, L. Riy and Weaver, J, Fred. NLSMA Report No, 10, Patterns of Mathe-
matics Achievement in Grades 4, 5, and 6: X-Population. 1969, 210p.
$2,00. (ERIC: ED 044 283, SE 009 442)

Identifies ditferential patterns of mathematics achievement which could
be ascribed to different mathematics textbook series used by groups of
pupils over a three-year gpan covering grades 4, 5, and 6. Compari-
sons are presented for six textbook geries on 38 measures of mathe-
matics achievement.

Carry, L. Ray. NLSMA Report No. 11, Patterns of Mathematics Achievement

in Grades 7 and 8: X-Population. 1970. 190p. $1.50. (ERIC: ED 045
447, SE Q10 447)

Identifies differential patterns of mathematics achievement which
could be ascribed to different mathematics textbook series used by
groups of students over a two-year span. Comparisons are made for
elight textbogk groups at the end of grade 7, at che beginning of
grade 8, and at the end of grade 8, Forty-otte measures of mathemati-
cal achievement were used as dependent variables.

McLeod, Gordon K. and Kilpatrick: Jeremy. NLSMA Report No. 12. Patterns of
Mathematics Achievement in Grades 7 and 8: Y-Population. 1949, 148p.
$1.50. (ERic: ED 084 114, SE 016 671)

Considers comparis¢ns made for the Y-Population from achievement test
data collected at the end of grade 7 and again at the end of grade 8.
Twenty-seven measures of mathematical achievement were used as depen-
dent variables,

Kilpatrick:; Jeremy and McLeod, Gordon K. NL Repore No, 13. Patterna of
Mathematics Achievement in Grade 9: Y-Population. 1971. 101p. 1.50.
(ERIC: ED 084 115, SE 0l6 672)

Considers compariaons made for the Y-Population from achievement test
data collected at the epd of grade 9 and again at the beginning of
grade 10, Only the two-thirds of the population using & [irst-year
algebra textbook sre included in this study. Thirteen meaaures of
mathematical achievement were used as dependent variables.

Mcleod, Gordomt K. and Kilpatrick, Seremy. NLSMA Reporc Ng, 14 Patterns

of Mathematica Achievement in Grade 10: ¥Y-Population. 19%71. 10%p.
$1.50. (ERIC: ED N84 116, SE Q16 673)

Conaidera compariacns made for the Y-Population Erom achievement test
data collected at the end of grade 10 and again at the beginning of
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grade 1l. Only the approximately 60 nercent of the population that
completed a geometry course in grade 10 are in¢luded in this study.
Ten geometry scales, voncentrating on higher-tevel skills than are
usval in achievement testing, were used as dependent variables.

Kilpatrick, Jeremy and Mcleod, Gordon K. MNLSMA Report No. 15, Patterns
of Mathematics Achievement in Grade 1l: Y-Population. 1971. 91p.
$1.50. (ERIC: ED 084 117, SE 016 674}

Considers comparisons made for the Y-Population from achievement test
data collected at the end of grade 11. Only the approximately 45 per-
cent of the original population that had completed beginning algebra,
geometry, and advanced algebra are included in this study. Twelve
mathematics content scales, appropriate te all three courses, were
used a8 the dependent variables.

Wilson, James W. NLSMA Report No. 16, Patterns of H_gthematics Achieve-
ment in Grade 10: Z-Population. 1972. LI15p. 1.50. <{(ERIC: ED 084
118, SE 016 67%)

Considers comparisons made for the Z-Population from achievement test
data collected at the end of grade 10. Only the approximately 80
percent of the criginal population that completed a one-year course
in plane geometry are included in this study. Seven mathematics con-
tent scales, rather than a "geometry test.:” were used as the depen-
dent variables.

Wilson, James W. NLSMA Report No. 17, Patterns of Mgthemgtics Achievement
in Crade 1l: Z-PoPulation. 1972, 78p. $1.50. (ERIC: ED 084 119,
SE 016 676)

Cons iders comparisons made for the Z-Population from achievement teat
data collected ar the end of grade 11. Only the large portion of the
original population that completed a second-year algebra or interme-
diate mathematics course in this year are included in the study. Ten
scales, designed o sample the range of mathematics achievement after
three years of college preparatory mathematics, were uged a8 the de-
pendent variables.

Romberg, Thomas A. and Wilson, James W. NLSMA Report No. 18, Patterns of .

Mathematics Achievement in Qrade 12: Z-Population. 1972. 78p. 51.50.
(ERIC: ED OB4 120, SE OL& 677)

Considers compatisons made for the Z-Population from achievement test
data collected at the end of grade 12. Two different types of com-
parisons were petformed: comparisons berween different types of cur-
ricula and comparisons berween textbook groups within a particular
curricula. Ten mathematical scales, associated with topics important
in most of the curriculum groups, were used as the dependent vari-
ables. Questions of significance are discussed separately for the
various conditions ¢f the analyses.

Travers, Keaneth J, NLSMA RePort No. 19: Non-Intellective Correlates of
Under- and Overachievement in Grades 4 and 6. 1971. 330p. $2.00.
(ERIC: ED 084 121, SE 016 678)
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Prasents a sequence of snalyses that explore the reistionships between
mathematics achievement snd three sets of varisblea: pupil, tescher,
and school for students in grades & and 6. Achievement criteris used
were computation, structure; snd s standardized teat. No extensive
attempt was made to interpret the dats.

Crosawhite, F. Joe. KLSMA Report No. 20. of
Mathematica. 1972. 111p. $1.50. (ERIC: ED 084 122, SE 016 679)

Examines messures Of attitude, self-concepts snd snxiety 88 outcomea
of mathematica inatruction for students in grades &4 through 12.
Specific area analyzed were (1) grade distribution snd stability of
sttitudes, {(2) patterna of iptercorrelation among sttitude varisbles,
(3) correlstion of sttitude with achievement profiles for sex and
textbook groups. The sttitude, self-concept, snd snxiety acales sre
included in the document.

Wilson, James W. and Begle: Edward G. (Eds.) NLSMA Report No. 21. Parts
A:. B and C, Correlates of Mathematica Achievement: Atcitude snd Role
Varisbles. 1972. 1,453p. Part &, $2.50; Part B, $2.50; Part C,
§2.50. (ERIC: ED 084 123, $E Ol6 680)

Containg the correlates classified 85 attitude and role varisblea for
atudents in 2Tades & through 12. Almosat all of the three parts of
the report consist of the descriptive atatistica snd the two-way
anslysisa of varisnce for esch classification varisble by achievement
variable pair, for esch sex x textbook sample yhere significance was
resched. No interpretation of the results is given. The report is
intended to serve as 8 reference for further inquiry.

Wilsons James W. and Begle, Edward G. (Eda.) NISMA Report No. 22. Parta
A, B and C, Correlates of Mathematics Achievement: Cofnitive Vari-
sbles. 1972. 1,485p. Part A, 52.50; Part B, $2.50; Part C, 92.50.
(ERIC: ED 084 124, SE 016 681)

Contains the Jata on correlates classified 49 cognitive varisbles for
atudents in grades & through 12. Almost all of che three parta of
the report consist of the descriptive statistica snd the two-analysia
of varisnce for esch classification varisble by achievement varisble
pair, for each sex x textbook s.-.ple where aignificance was reached.
Ko interpretation of the results is given. The report is intended to
serve a9 8 reference for further inguiry.

Wilson, Jemes W. and Begle, Edward G. {Eds.) NLSMA Revort No. 23, Parta
A, B sand C, Correlatea of Achievemsnt: Teacher Back-

ground snd Opinion Varisbles. 1972, 1,399p. Part A, 52.50; Part
B, gz.so; Part C, $2.50. (ERIC: ED 084 125, $E 016 682)

Contains the dats on correlstes classified 838 teacher backgrourd and
opinics varisbles for graders &4 through 12. Almost sll of the three
parts of the report consiat of the descriptive statistica and the
two-way analyais of varisnce sssocisted with each classification ver-
fable by schievement variable pair, for each #ex X taxtbook sample

where significant was resched. No interpretation of the reasults ia
given.
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Wileons James W. snd Begle, Bdward G. (Ede.) NLSMA Report No. 24, Parte
As B, C and D, Correletes of Mathematice Achievement: School-Comesu-
nity end Demogrephic Variables. 1972, 1,883p. Perc A, $2.50; Part
A, 52.50; Pert B, $2.50; Part C, $2.50, Pert D, $2.50. (ERIC: ED 084
126, SE 016 683)

Contains the date on correlates cleseified oo echool-community end
demogrephic variables for studente in grades & through 12. Almost
all of the four parte of the report coneiset of the descriptive
statietice end the two-way anelyeie of verlence associsted with sach
clessification-veriable—by -echievement varleble palr, for esch sex x
textbook eample where significence wae resched. No interpretetion

of the deta ie given. The report ie intended to serve ss # reference
for further inquiry.

Wilson, James W. ond Begle, Edwerd G. (Bde.) NLSMA Report No. 25, Parts
A, B opd €, Correlates of Mathenatice fevement: Teacher Assigned
Grades. 1972, 1.367p. Part A, $2.50; Pert B, $2.50; Pert C, $2.50.
(RRIC: ED 084 127, SE 016 684)

Conteine the date on correletes clessified ee teacher-asesigned gredes
Eor studente in grades & through 12. Almost all of the three parte
of the report coneiet of the descriptive steatistice end the two-way
snalyeie of varience assoclated with esch clessification variable by
schievement verisble peair, for esch sex x textbook sample where aig-
nificence wee reschad. ¥No interpretation of the resulte is given.
The report is intended to serve e o reference for further inquiry.

Wileon: James W. and Begle, Edwerd G. (Eds.) NLSMA Report No, 26, Corre-
lates of Mathematice Achievement: Suemary. 1972. 2i3p. $2.00.
{ERIC: ED 0B4 128, SE 016 685)

A summary of NLSMA Reporte Hoe. 21-25, presented as an aid in search-
ing for petterns ecross verious correlates, verious mathematicel
achievement measures, and verious samples. In the originel anelyses,
students were grouped into three ability levels end poseible corre-
lates were considered o0 claseificetion veriebles: the resulting deta
were coneidered through ¢ two-wey enalyeis of verience. Findinge ere
presented in the form of individuel, 2x2 matrices for each eet of
variables., NO attempt ie made to interpret the results. The report
is intended to serve 80 a resource document to suggeet hypothesce and

further lines of inquiry. T
¢ " ‘Begle, Edwerd G. MNLSMA Report Mo, 27, The Prediction of Methematice
Achievement. 1972, 1la4p. $2.00 (ERIC: ED 084 129, SE 0l6 686)

Discusees the attempts to determine which of many variables hud sig-
nificent predictive power for etudent achlevement on verious mathe-
matical eceles. A stepwise regression analysie with a three~atege
elimination wee uysed to identlfy the best predictors. In the Firet
series of analvses, most of the significent predictore were
mathematical scales. A gecond feries wes used to determine the beat
psychological predictors. Finally, the mathemsticel and peychological
predictors are merged and the total results presented.
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Begle, Edward G. and Geeslin, William Edward. NLSMA Report No. 28, Teacher

Effectiveness in Mathematics Instruction. 1972, 146p. $§2.00. (ERIC:
ED 084 130, SE 016 687)

Concentrates on the analysis of the relationship between teacher char-
acteristics and student achievement in the first year of the X-, Y-,
and Z-Populations (students in grades 4, 7 and 10) and in the second
year of the X- and Y-Populations (students in grades 5 and 8). A re-
gression analysis approach was used to study teacher effectiveness
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with. respeci—tocomputation—and—-to-comprehension—separatelys

Branca, Nicholas A. NLSMA Report No. 30, Follow-up Study of NLSMA Z-Popu-
lation. 1972, 143p. $2.00. (ERIC: ED 084 L3I, SE Ot 688)

An analysls of a follow-up survey conducted on the Z-Population
approximately ane year after the students completed grade 12, Stu-
dents were grouped according to type of mathematics texthooks used
and an extended series of Chi-square analyses performed. The data
resulting from these analyses are given and a discussion presented
that does not attempt to explain all of the observed trends. Instru-
ments used to collect information are imcluded.

Dodson, Joseph W. HISMA Report No. 3!, Characteristics of Successful In-
sightful Problem Solvers. 1972. 139p. $2.00. <{(ERIC: ED 084 132,
SE 016 689)

A digsertation that sought to identify characteristics correlated with
solving insightful problems, meaning nonroutine and challenging pro-
blems but not tricks or puzzles. A review of the literature fndi-
cated a8 number of variables, whose ability to discriminate among
ability groups of problem solvers was then determined. Data from

the Z-Population were used.

Bridgham, Robert G. HNLSMA Report No. 32, The Effects of Different
Mathematics Curricula on Science Achievement in the Secondary
School. 1972. 13p. 50.50. (ERIC: ED 084 133, SE 0Olé 690)

Focuses on the effect of new mathematics curricula on achievement in
science. Those students from the Y-Population who had taken the
College Board science tests in biology. chemistry, or physics were
the subjects. Partial correlations were used to determine whether

~——tlie type of mathématics curricultim was related €0 science achievement
after the effects of student aptitude, achievement, SeX, economic
index, and number of years of mathematics were partialled out.
Correlation matrices for biclogy, chemistry, and physica are pre-
sented separately.

Wilson, James W. and Begle, Edward G. (Eds.) NLSMA Report No. 33,
of Mathematica Psychological Varisbles.
1972. 106p. $1.50. (ERIC: ED 084 134, SE 016 691)

Listing of correlation coefficients where each mathematical scale
has been paired with each psychological scale. Besides each
correlation matrix, a rotated factor matrix is given from the
performed factor analysis. No attempt is made to interpret any
of the data. 66
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